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Remedial Investigation (RI) field activities for the P AB Oil and Chemical Services 
Superfund Site, (site location shown on Figure 1.2-1) were conducted from January 14, 
1991 to March 29, 1991 (Phase 1) and from October 7, 1991 to October 31, 1991 
(Phase 2). Initial Phase 1 RI field activities were conducted to evaluate the current 
overall environmental impact that has resulted from disposal activities that occurred 
during the period that the facility was in operation, late 1978 until early 1983. The 
subsequent Phase 2 RI field activities were conducted to further define the nature and 
extent of contaminant impacts as determined from the results of the Phase [ RI field 
activities. 

Section 1.0 of this RI report is an introductory section which contains backgroun~ 
information on the PAB Oil site, including site description and history. Sections 2.0 
through 5.0 contain discussions 0.1 the activities that were carried out during both the 
Phase I and 2 RI field investigations, as well as the results of the investigation. 

A baseline risk assessment (BRA) was prepared to evaluate the potential adverse health 
effe.::ts resulting from human exposure to hazardous substances found co be present at the 
site (LSI, 1993a). The results of the BRA are summarized in Section 6.0. BRAs 
determine adverse health effects for those populations which are most likely to be 
exposed. For the PAB Oil site these arc: 

• Current on-site trespassers. 

• Current off-site residenls (adults and children) 

• Future on-site residents farmers (adults and children). 

The pathways by which these populations would be exposed to site contaminants were 
determined to be: 

• Ingestion of and dermal contact with contaminated surface soil, sludge and 
sediments. 

• Ingestion of homegrown vegetables, beef and milk raised in contaminated soil or 
sludge. 

• Ingestion of groundwater, along with dermal contact with water (while bathing) 
and inhalation exposure to VOCs released froru groundwater to indoor air. 

• Dem1al exposure to surface water in pits, ponds, marshes anddi,t~h!!~• 
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Given exposure pathways, potential adverse health effects for each likely population are 
determined by the BRA for both carcinogenic risks and noncarcinogenic risk!. The 
carcinogenic risk resulting from exposure to a chemical is described in terms of the 
probability that an individual exposed for his or her lifetime will develop cancer. 
Typically, cancer risks of IE-06 (one in a millicn) or lower are considered to be so small 
that they are of no practical co,~cern. Higher cancer risk levels may be cause for 
concern. Site remediation is typically required by the United States Environmental 
Protection Agency (EPA) if cancer nsks exceed IE-04 (one in ten thousand). 
Noncarcinogenic risks are determined by comparing a calculated intake with an 
acceptable intake for each chemical of concern and for each pathway that contributes to 
a population's exposure. The ratio of the calculated intake versus the acceptable intake 
is termed the hazard index (HI). The EPA has established that a HI of greater than one 
indicates the possibility that noncanccr health atfects may occur and that site remedizUon 
may be necessary. 

In addition, an environmental baseline risk assessment was conducted to evaluate ri:.ks 
to environmental species (LSI, 1993b}. The results of this assessment are summarized 
in Subsection 6.6. 

The main site features or potential contaminant source areas that were identified and 
investigated as part of the R1 field activities include three open waste impoundments or 
pits (northwest pit, northeast pit and south pit) and their associated berms, two other 
impounded areas referred to as the saltwater pond or large pond and the northwest 
saltwater pond or the nort.liwest pond, four aboveground storage tanks ar.d their 
associated underlying soils, site drainage/runoff areas (Route 167 ditch and site access 
roa.: ditch}, an adjacent abandoned canal, which borders the eastern · dge of the site and 
other areas of suspected waste dumping (saltwater pond islands/mo:.mds and northwest 
pond mound). 

Additionally, on-site and off-site subsurface geologic and hydrogeologic conditions and 
contaminant impacts to groundwater were investigated through the driJling of soil borings 
Md the installation of groundwater monitoring wells. The locations of the soil borings, 
monitoring wells and other site features are shown on Figure 1.2-2. The pertinent 
findings of the RI activities, as they relate to overall contaminant impact~ and risk to 
human health, are summar;zed in the foilowing paragmphs. 

' 
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In addition to the surface waters in the disposal pits, the PAB Oil site contains surface 
water in the saltwater pond (or large pond), the northwest pond and an abandoned canal 
at the eastern edge of the property. The majority of precipitation runoff from the site, 
including overflow from the ponds and the pits, drains to the west in the ditches on both 
sides of the site access road. Flow continues along the road to the State Route 167 
drainage ditch. During the investigation, the surface waters (Figures 2.2-1 and 2.2-3) 
and sediments (Figures 2.2-1, 2.2-2 and 2.2-3) were investigated to evaluate the past and 
current migration of contamination. 

The saltwater pond has overall c!imensions of approximately 765 ft by 430 ft with an 
average liquid depth of 2 ft. A deeper area was discovered in the northeast corner 
measuring 95 ft by 125 ft and having an overall depth (water and sediment) near 7.5 ft. 
The total volume of water within the saltwater pond is approximately 4,500,000 gallons. 

The northwest pond measures approximately 165 ft by 175 ft with varying depths from 
2 ft to 11 ft. The water volume in the pond was calculated to be approximately 800,000 
gallons. 

The canal is no longer utilized and is dead-ended at several locations in the area of the 
s:te. Water, therefore, cunently does not flow and the water level present in the canal 
is solely dependent on local rainfall. The water in the canal segment adjacent to the site 
has been observed lo be nonexistent a- well as over 3 ft in depth depending on the time 
of year. 

Water samples collected from the canal showed no evidence of organic or inorganic 
contamination. 

The canal sediment samples indicated low levels of several organic compounds such as 
4-methyl-2-pentanone, benzoic acid and benzo(a)pyrene. There were no detectable levels 
of TCL pesticides or PCBs found in the canal sediment samples. 'The only inorganic 
parameter detected in the sediment samples, which was outstanding compared to 
background values, was mercury detectCC: al 0.20 mg/kg. 

The majority of contamination detected in the saltwater ponds' sediments occurred in 
samples located in the southeast comer of the saltwater pond at or near the suspected 
discharge pipe from the south pit. At this discharge pipe, the sediment was oily and 
black in color and had a distinct petroleum odor. 
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The only non-laboratory suspected volatile organic contamination appeared in the form 
of TI Cs. On the other hand, many semi volatile organic compounds were detected. Most 
of the compounds detected were PAHs. The highest concentrations reported were for 
2-methylnaphthalene (5,670 µg/kg), phenanthrene (2,750 µg/kg) and fluorene (l,070J 
µg/kg). Elevated levels of naphthalene, pyrene and chrysene were also detected along 
with a large number of semivolalile TICs. 

No pesticides or PCBs were detected in the pond sediments. 
0 

The dioxin and furan analysis reported that there was no 2,3,7,8-TCDD detected. Two O 
different dioxin isomers were detected in seven of the nine samples analyzed, however, 
due to the low values and the lower relative toxicities of the isomers detected, none of 
the samples had a toxicity eG_uivalence to 2,3, 7,8-TCDD greater than 0.01 µg/kg. 

The most signifiomtly elevated inorganic parameter detected in the pond sediments was 
barium. Elevated barium levels were detected throughout the pond sediments. The 
highest value recorded was 9,8601 mg/kg barium detected in a sediment sample collected 
from the southeast comer of the saltwater pond. The southeast corner also reported 
elevated levels of calcium, chromium, cobalt and zinc. 

There were no volatile organic compounds detected in the pond water samples which 
were not suspected to be attributable to laboratory contamination. The only TCL 
semivolatile reported was one PAH at a low concentration. There were, however, 
numerous semivolatile TICs detected. 

Various pesticides were detected at very low concentrations in the pond water samples. 
There were no PCBs detected. 

The highest TOC, COD and TPH values detected in the pond waters were 30.5, 86 J and 
1. 25 mgil, respectively. 

Several inorganic elements were detected in the pond water samples at elevated levels 
compared to off-site ditch samples and canal samples. The highest concentrations of barium 
and chromium were detected at 2,890 and 34.8 µg/1, respectively. Calcium, sodium and 
chloride were also reported at elevated values. Filtered (passing 0.45 micron) samples were 
also c.ollected and they revealed a significant decrease in the concentration of many metals. 
The filtered results showed a 47% reduction in the bariom level, down to 1,380 µgil, and 
the chromium level was reduced to 9.1 B µg/1. Although not considered elevated in the 
unfiltered sample, the levels of aluminum, iron, lead, magnesium, manganese and potassium 
also showed a decrease in concentration in the filtered sample. The calcium and sodium 
levels, however, showed no filtered reduction. 

I~ 7,'SEC-4,IU 
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In general, the barium and chloride site drainage ditch sediment concentrations are the 
highest near the outfall/overflow from the saltwater pond and decrease as the ditch 
proceeds to the west toward Route 167 (Figures 2.2-1 and 2.2-2). The highest detected 
barium and chloride concentrations were 4,030 and 1,257 mg/kg, respectively. The 
surface water concentrations of barium, calcium, chloride and sodium were also detected 
at higher values in the drainage ditches on-site than they were in the off-site Route 167 
ditch, immediately after the confluence of the site runoff. 

As mentioned before, the filtered sample results of the pond waters indicated a high 
suspended solids content of contaminants in the draining/overflowing pond water. This 
provides an explanation to the decreasing barium and chloride concentrations in the 
sediment as the drainage ditch progresses toward Route 167. The suspended solids (and 
their accompanying levels of contamination) drop out of solution into the underlying 
sediment as the velocity of the drainage water decreases as it progresses further and 
further away from its origin. 

Soils 

On-site and off-site soils were characterized through the collection of a number of depth 
discrete soil samples. The off-site soil borings/samples were utilized to obtain a range 
of representative background soil concentrations (Figure 2.1-1). The on-site soils 
samples were compared against these off-site values (Figure 1.2-2). The on-site soil 
investigation was concentrated in areas of suspected contamination such as the former 
tank battery. areas adjacent to the disposal pits (soil borings) and the saltwater pond 
islands/mcunds. 

Besides providing contaminant impact information, the soil borings adjacent to the pits 
and the borings, which were drilled for th<> installation of five new site monitoring wells, 
provided informatior. on the stratigraphy underlying the site. The surficial topsoil, 
consisting of dark brown organic clay, ranges down to about 2 ft. A brown and gray 
clay horizon lies under the surficial soils and extends down to approximately 23 ft 
beneath the surface. The next unit extends down to approximately 25 ft and consists of 
sandy silt and silty clay. This unit is a transition zone between the upper clay unit and 
its underlying water sand bearing unit. This underlying sand unit coarsens downward 
as it extends to depths of at least 110 ft. Water was present in the sand unit at 
approximately 30 ft below the ground surface. 

1~~715EC..0,AJ REMEDIAL INVFSfIGATION 
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The majority of the contamination deteeted in the on site soils occurred in the former 
tank battery soils (Figure 2.3-8). There were, however, some elevated values, primarily 
inorganic constituents, detected in the pond island/mound soils and the soil borings 
adjacent to the disposal pits. The most significantly elevated parameters, compared to 
background, were arsenic, barium, beryllium, calcium, chloride, cobalt, lead, mercury 
and nickel. 

The organic compounds detected in the visually stained tank soils revealed hydrocarbon 
contamination. The only volatile organic compounds detected, other than TICs, were 
ethyl benzene and total xylenes. Various semlvolatile organics, however, were detected. 
These were primarily PAHs which included phenanthrene, fluoranthene and fluoranthene 
isomers, pyrene and chrysene. A large number of semivolatile TICs were also detected 
:n the tank soils. 

No pesticides or PCBs were detected in any of the off-site soils. Several pesticides were 
detected on-site at low concentrations. 

TPH values for the tank soils were found to be elevated above background levels. The 
TPH values were found to generally decrease with depth. The highest reported TPH 
value was found in a surface sample at 18,110 mg/kg. Chloride concentrations, although 
not significantly elevated above background, were found to increase with depth rather 
than decrease. This is possibly due to the relatively high solubility of chloride 
compounds. 

The dioxin and furan analysis performed on the tank soils revealed the presence of some 
dioxins. 2,3,7,8-TCDD, however, was not detected nor were any furans. A total of 
four dioxin isomers were detected nine times in the eleven samples analylcd. Two 
samples reported toxicity equivalence to 2,3,7,8-TCDD greater than 0.01 µg/kg, 
however, no tank soil sample had an equivalence greater than or equal to 1.00 µg/kg. 

The concentrations of inorganic compounds (metals) in the tank soils were evaluated 
against background soil levels to determine whether the tank soil concentrations of these 
compounds were elevated. The predominant inorganic compounds which were found to 
be elevated in the tank soils were arsenic, barium, calcium, chromium, lead, magnesium, 
nickel, potassium, silver, sodium and zinc. 
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The three waste disposal pits (northwest pit, northeast pit and south pit) were probed to 
determine their depth and their contents. There was no liquid found in the northwest pit, 
but the probing revealed an average sludge depth of approximately 16 ft. Clay was 
present under the sludge at 16 ft. The estimated sludge volume of the northwest pit is 
9,200 cubic yards. The majority of the northeast pit contained liquid down to 
approximately 7.5-8 ft, which was underlain by about 7-7.5 ft of sludge. A clay bottom 
was reached at 15 ft below the water surface. The estimated volume of liquid in the 
northeast pit was 1,300,000 gallons with an estimated sludge volume of 5,400 cubic 
yards. The nor .. heast pit also contained a paraffin layer of scum which floated on the 
water surface at thicknesses up to 3 inches. The south pit contained piimarily liquid with 
depths ranging from 9-14 ft. The thickness of the sludge on the bottom of the pit varied 
from 6 inches to 2 ft. The estimated volume of liquid in the south pit was 1,300,000 
gallons with an estimated sludge volume of 900 cubic yards. 

The pit sludge and underlying clay/soil were studied by collecting numerous depth 
discrete samples from at least four locations in each disposal pit. The sludge from the 
nonhwest and northeast disposal pits were siniii~r in appearance, being described as a 
brown to gray/black sludge with a noticeable petroleum odor. The south pit sludge also 
had a noticeable petroleum odor, but its appearance was described to be a soupier and 
blacker material than that of the other two pits. The clay/soil underlying the pits 
typically had a hydrocarbon odor which varied from slight to strong. Some of the upper 
clay/soil samples had a visible dark, oily liquid in the pore spaces. 

Numerous volatile and semivolatile organic compounds, typical of petroleum type 
constituents, were detected in the sludge samples from the three disposal pits. The 
following compounds were the predominant organic contaminants detected in the pit 
sludges. The values presented are the greatest concentration detected in each pi~. 

NW Pit NE fit £ht 
mg/kg mg/kg mg/kg 

VQlatili;; Organic Comp;Qyn1fa 

Benzene 6.6 J 42 7.5 J 

Toluene 27.0 J 145 11.5 J 

Ethyl Benzene 15.0 J 80 6.5 J 

Total Xylenes 75.0 J 325 40 
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N_1YPit 
mg/kg 

Semjvglatil~ Ori;:ani1. C!:!m1lQ!.!Dds 
Naphthalene 200 J 

2-Methylnaphthalene 540 J 

Fluorene 55 J 

Phenanthrene 95 J 

Pyrene 4.3 J 

NE Pit 
mg/kg 

200 

455 

61 

180 

20 J 
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.s..ht 
mg/kg 

7.4 J 

50 J 

6.0 J 

7.8 J 

2.3 J 

Analysis of the sludge samples by the Toxicity Characteristics Leaching Procedure 
(fCLP) for target compound list (fCL) organic parameters showed that no compound 
in any of the sludge samples from the three disposal pits exceeded the TCLP regulatory 
levels as listed in the Code of Federal Regulations, Title 40, Part 261 (40 CFR 261). 

Sludge samples from each of the three waste pits were also analyzed for pesticides and 
polychlorinated biphenyls (PCBs). Sludge samples from the northwest pit and the 
northeast pit were found to contain low concentrations of several pesticides. One PCB, 
Aroclor-1260 was found to be present in two sludge samples collected from the nonheast 
pit. 

Sludge samples from each of the three pits were evaluated for chloride concentrations, 
total petroleum hydrocarbons (TPH) and pH. The sludge samples were found to have 
varying levels of each parameter. The south pit sludge reported the highest concentration 
of chloride at 66,900 mg/kg while the northeast pit recorded the highest TPH at 823,000 
mg/kg (82.3%). The pH of the sludge ranged from 7.1 to 12.0. 

Various dioxin isome:s and one furan isomer were detected in the sludge samples 
collected from the three waste pits. Dioxin and furan isomers are evaluated according 
to a toxicity equivalence factor (TEF) which relates the toxicity of each isomer to that 
of 2,3,7,8-tetrachlorodibenzo-p-dioxin, which is the most toxic of the dioxin/furan 
isomers. A total of six sludge samples reported toxicity equivalence to 2,3,7,8-TCDD 
above 0.01 µg/kg, however, no sample had an equivalence greater than or equal to 1.00 
µg/kg. 
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Numerous inorganic compounds (metals) were detected in the sludge samples from the 
three disposal pits at concentrations which exceeded background soil levels. The 
following metals, proceeded by their greatest detected level within each ;>it, were the 
predominant inorganic coniaminants detected in the pit sludges: 

NW Pit fil..P.il U.i1 
mg/kg mg/kg mg/kg 

Inorganic Comwunds 

Arsenic 25.1 13.5 J 7.5 J 

Barium 46,500 48,400 7,450 

Cadmium 11.8 7 Undetected 

Calcium 32,000 24,100 16,600 

Chromium 933 J 857 136 

Copper 685 J 111 15.4 

Lead 2,780 J 585 32.4 J 

Mercury 2.6 3.4 0.4 

Zinc 3,610 J 2,560 1,510 

None of the metals analyzed by TCLP for target ar:alyte list (T AL) inorganic parameters 
exceeded the regulatory levels as listed in 40 CFR 26 I. 

The clay soils beneath the pits and a floating paraffin layer (scum) on the northeast pit 
were found to contain many of the same compounds that were detected in the waste pit 
sludges, although at lesser concentrations. 

The highest cancer risk relating to exposure to the waste pit sludges, af. evaluated in the 
BRA, was found to be for future on-site residents with a total excess cancer risk of 
2E-02. The highest noncancer risk relating to exposure to the wasi.e pit sludges was 
found to be for future on-site resident children with a HI of 3E+0l. 

The disposal pit liquids (waters) were studied by collecting a surfa~ and a subsurface 
composite water sample from both the northeast and south pits. Both the organic and 
inorganic analyses for the pit waters reflected elevated values compared to the off-site 
ditcl1 and canal waters and the on-site ditch and saltwater pond waters. 
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The predominant volaule organic contaminants detected in the pit waters are common 
fuel constituents. Benzene, ethyl benz.ene, toluene and total xylenes (BETX) were 
detected at maximum levels of 200 J, 56 J, 78 J, and 190 J µg/1. The benzene value 
exceeded its maximum contaminant level (MCL) of 5 µg/1. The solvents 1,1.-
dichloroethane and tetrachloroethene and a relatively high value of acetone were also a: 
detected. <::t-

C'."' 

The remivolatile organic analysis revealed the presence of several methylphenol isomers I'<', 

and various polycyclic aromatic hydrocarbons (PAHs) such as naphthalene, 2- 0 
methylnaphtl1alene, fluorene, phenanthrene and chrysene. Various semivolatile 0 
tentatively identified compounds (TICs) were also detected such as substituted benzenes, 
phenols and naphthalenes. 

Total organic carbon (fOC) and chemical oxygen demand (COD) were reported at 
substantially higher values in the disposal pit waters than those reported for the site 
ditches and saltwater ponds. The highest TOC and COD values were 258 and 1,200 
mg/I, respectively. 

The pesticide/PCBs analysis performed on the pit waters detected various pesticides at 
low concentrations. 

The inorganic sample results from the pit waters detected antimony, barium, beryllium 
and chromium at levels of 93.3, 13,000, 2.5 B and 99.7 µg/1, respectively. As a 
reference, the MCL for antimony is currently being proposed at 10 or 5 µgfl while the 
MCLs for barium, beryllium and chromium are currently 2,000, 1.0 and 100 µg/1, 
respectively. Many other inorganic parameters, including arsenic, copper, zinc and 
chloride were detected at levels which were elevated compared to other site waters. 

During the field investigation, the outer pit berm, which encompasses the three disposal 
pits, was evaluated and appeared very sound. There was no visual evidence of present 
seepage, past spillage or overflows. 

The pit berm material was characterized by collecting eight soil samples and comparing 
the analytical results against background soil values. Both the organic and inorganic 
analyses reflect relatively uncontaminated material in the circumferential berm except on 
the inside of the benn at the northwest corner of the northwest pit (Figure 2.3-7), where 
there appears to be some residual sludge or other petroleum product present. This 
location revealed semivolatile TICs and TPHs as well as numerous inorganic compounds 
such as barium, cadmium, calcium, chromium, lead, mercury and zinc at levels above 
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background soil concentraUons. The levels at which these contaminants were present 
were significantly lower than the concentrations detected in the pit sludges, however, the 
concentrations present indicate an impact from site activities. 

Storage Tanks 

During the Phase l field work , the four aboveground storage tanks were sampled and 
investigated to determine the t.juantity and type of material present and the condition of 
the tanks. Based on the sampling results obtained and the physical condition of the 
tanks, a group of potential responsible parties (PRPs) entered into an Administrative 
Order on Consent (AOC) with EPA to conduct an emergency removal action on the 
storage tanks and their contents. As a result of this emergency removal action, the tanks 
and their contents were removed from the site. This activity occurred during the same 
time frame as the Phase 2 field investigation, therefore, additional charact.erization was 
not needed. 

Groundwater 

The groundwater at the site was evaluated through monitoring and collection of 
groundwater samples for analysis (well locations are shown on Figure 2.4-1). A total 
of twelve monitoring wells were sampled and monitored during the RI field 
investigations. Monitoring wells, MW-9, MW-10 and MW-12 are either upgradienl 
and/or considered to be sufficiently removed from the site as to represent background 
water quality conditions. Additionally, ten residential water supply wells were sampled 
during the RI. 

Groundwater beneath the site was encountered al approximately 30 ft below the ground 
surface in the upper Chicot Aquifer System. The groundwater flow direction under the 
site was found to be generally west-northwest with a gradient of 0.0002 ft/ft. Both of 
these observations of the local groundwater flow are consistent with regional flow 
conditions. 

There were no significant, positively identified contaminant trends resulting from the 
analytical results of the groundwater samples. 111~re were, however, some contaminants 
present at elevated levels at individual locations. The elevated constituents were 
primarily metals (barium, chloride, chromium, lead, nickel, etc.). 
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The only significant organic compound detected was benzene. It was detected twice at 
levels less than its MCL of 5 µg/1. It was reported in MW-5 and MW-7 at values of 3 J 
and 2 J µg/1, respectively. Seven pesticides were detected at trace amounts during 
Phase 2 of the Rt, but none of these were detected during Phase I. 

C 

The total metals analysis reported chromium and lead at levels higher than th(:ir current U-

drinking water standards. Chromium was reported at its highest concentration of 1,330 C" 

µg/1, which is well above its MCL of I 00 µg/1, and lead was reponed at its highest ,_,.. 
concentration oi 141 µg/1, which is above the promulgated "action level" of 15 µg/1. C 
Antimony, beryJlium and nickel were also detected above newly promulgated MCL C 
values. 

Obvious differences in the concentrations of metals existed between the total and 
dissolved (filtered) groundwater samples. The filtered chromium and lead concentrations 
were at or below 12.6 and 1.0 µg/1, respectively. Nickel, on the other hand, maintained 
its high, elevated total metals concentrations in the fiitered samples as well. Nickel's 
maximum values were reported at 659 µg/1 in its total and 317 µg/1 m its filtered 
analysis. Other constituent5, considered to be elevated in the total metals analysi~, such 
as aluminum, antimony, barium, beryJlium and chloride, had their concentrations 
dramatically reduced when the samples were filtered. 

An off-site, upgradient background monitoring well, MW- 10, revealed high 
concentrations of numerous metals. The maximum values reported in any of the site 
monitoring weJls for barium a;1d lead were detected in this well. Other metals detected 
at high levels in the background well include aluminum, chromium and zinc. 

The residentjal water supply weJls (ten total) sampled during the R1 apparently have not 
been impacted by contaminants from the PAB Oil site. These residential wells did not 
show evidence of elevated concentrations of any target compound or analytes that could 
be directly related lo the site. 

The most noticeable result from the residential water analysis was the arsenic results. 
Arsenic was detected in every residential weJI at concentrations up to 30.5 µg/1 (arseni.: 
MCL is 50 µg/1). The source of these elevated values remains unknown. It is evident 
that tl1ey are not related to past operations at the site. The site's highest level of arsenic 
was 10. 7 µg/1. Additionally, the two residential wells reponing the highest values are 
located south-southwest of the site, which is not in a downgradient position. 
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The BRA evaluated human health risks from ingestion of groundwater. Estimated cancer 
risks to future on-site residents is 3E-04, with arsenic and beryllium contributing most 
to that risk. Excess noncarcin .genie risks (Hls greater than l) from ingestion of 
groundwater were also found, with antimony, arsenic, chromium, nickel, and vanadium 
contributing most to that risk. 
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1.0 INTRODUC110N 

1.1 PURPOSE OF REPORT Ahl) ORGANIZATION 
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In July of 1990, the U.S. Environmental Protection Agency (EPA), Region VI, requested t"\ 

that Sverdrup Corporation (an EPA contractor under the Alternative Remedial m 
Contracting Strategy •ARCS - Program) perform a Remedial Investigation/Feasibility <T 
Study (RI/FS) of the PAB Oil and Chemical Services Superfund Site located in Vermilion I"'\ 

Parish, Louisiana, hereafter referred to as PAB Oil or the site. The purpose of the O 
remedial investigation (RI) is to establish the nature and extent of contamination at the 0 
site and to gather all necessary data to suppon the feasibility study. The purpose of the 
feasibility study (FS) is to identify, develop and evaluate remedial action alternatives for 
the site contaminants. This RI report presents the results of the characterization studies 
that have been conducted at the site. 

This report is organized to provide information on site history and background 
information in this introductory Section 1.0, the field activities associated with this site 
characterization in Section 2.0, the physical characteristics of the sttJdy area in Section 
3.0 and the results of the site characterization in Section 4.0. The environmental fate of 
the contaminants identified is discussed in Section 5 and a summary of the human health 
and environmenlal baseline risk assessments are provided in Section 6.0. References are 
provided in Section 7.0. Additional information is contained in the appendices. It 
should be noted that figures are included in Appendix I and RI data summai }' tables are 
included in Appendix II. 

1.2 SITE BACKGROUND 

1.2.1 Site Desc1;ption 

The PAB Oil site is located less than 3 miles north of Abbeville, Louisiana, adjacent to 
State Route 167, in Vermilion Parish, Section 12, Tl2S-R3E. The site consists of 16.7 
acres that was used to receive and dispose of wastes associated with the oil and gas 
industry. Figures 1.2-1 and 1.2-2 (Appendix I) illustrate the location of the site and a 
site layout, respectively. 

The propeny is located in a generally rural area with the surrounding property being 
chiefly agricultural with livestock grazing and crops. Residential use of property has 
increased however, along the major roadways in close proximity to the site. 
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The site consists of three (3) impoundments or pits that were used to receive the wastes. 
The three pits are herein referred to as the northwest, the northeast and the south pits 
based on their location. The site also contains two other impounded areas commonly 
referred to as the saltwater pond or large pond and the northwest saltwater pond or the 
northwest pond. These areas are believed to have been used for receiving production ,cy 

waters during the years of operation. If'. 

(D 

The disposal pits are believed to have been operated in series, where the solids would rt', 
settle out, oil would be skimmed off and the remaining water flowed to the next pit o 
through a connecting pipe system. The flow was from the northwest pit to the northeast o 
pit and then to the south pit. It is believed that the south pit then flowed into the 
southeast area of the saltwater pond. Overflow from the saltwater pond enters into the 
ditch(es) along side of the site access road and flows westward with the other site 
drainage, toward LA Route 167. 

At the initiation of the RI, the site also contained three storage tanks located between the 
pits and the saltwater pond and a smaller fourth tank located between the saltwater pond 
and the northwest saltwater pond. These tanks and their contents were removed from 
the site during a removal action conducted by a group of potentially responsible parties 
(PRP) during the fall of 1991. This effort is further described in Section 4.3.9. 

1.2.2 Site History 

(fhe majority of Subsection 1.2.2 is summarized from "Final Report for Expanded Site 
Inspection - PAB Oil and Chemical Services, Inc.• Ecology and Environment, Inc., 
1988.) 

P AB Oil and Chemical Services, Inc. (P AB Oil) operated a disposal facility for oil field 
drilling muds and salt Wo.t~r from late 1978 till early 1983. As part of its normal 
operations, PAB Oil reportedly sold to reclaimers the waste oil skimmed from the oil­
based drilling mud separation/disposal pits, 

PAB Oil began operations in late 1978 and operated under interim approval, granted by 
the Louisiana Department of Natural Resources (LDNR), Office of Conservation on 
September 25, 1979. The approval was granted under authority of Statewide Order 29-
B, which regulates the drilling, production and operation of oil and gas wells in the state 
of Louisiana, including provisions for pollution control. 
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On July 20, 1980, an amendment to Statewide Order 29-B, which established new 
requirements for off-site drilling mud and salt water disposal facilities, became effective. 
Existing facilities were granted temporary authority to operate, with 90 days to comply 
with new requirements. 

L(\ 

At the same time, PAB Oil was notified that it needed a permit from the Office of m 
Environmental Affairs in order to discharge treated water from the disposal pits into the c:: 
surface water dr..inage system. t"I 

0 
A citizen's complaint of discharge from the site into an off-site drainage ditch led to site o 
identification by the EPA on June 27, 1980. As a result, site inspections were conducted 
by the EPA, the LDNR and the Louisiana Department of Environmental Quality 
(LDEQ). The Field Investigation Team (FfD conducted a preliminary assessment and 
preliminary sampling inspection in 1980. "Notices of Violation" of Statewide Order 29-
B were sent to the PAB Oil on December 4, 1980 by the LDEQ and on October 2, 1980 
by the LDNR. 

On January 8, 1981, the Vermilion Parish Police Jury and the Vermilion Parish Planning 
Committee at the urging of the Vermilion Association for Protection of the Environment 
(V APE) requested that the LDNR deny PAB Oil's request for a permit to discharge 
treated oil field wastewater into Coulee Kinney via the Parish drainage system. PAB Oil 
was again notified of violations of Statewide Order 29-B on June 30, 1981 by the LDEQ 
and on March 30, 1982 by the LDNR. 

PAB Oil was owned by Alex Abshire until February 1982, when it was reponed as sold 
to a consonium headed by William H. Lambert and Jack Clothier. PAB Oil reported 
that it stopped receiving oil field waste in August 1982 because of its inability to meet 
the requirements of Statewide Order 29-B. Its interim authority to operate the disposal 
site was revoked by the LDNR on November 10, 1982 and PAB Oil was ordered to 
proceed with a closure plan for the site. 

On January 12, 1983 PAB Oil was notified that the storage tanks and the gates to the 
facility had been sealed by agents of the LDNR, Office of Conservation, due to open 
leakage from pits and because an unknown party had placed petroleum waste in a tank 
at the site on or about January 10, 1983. All notices of violations from both departments 
were referred to the State Attorney General's office for prosecution in January 1983. 
Adjoining property owner~ had also filed private lawsuits against PAB Oil alleging salt 
water contamination of private water wells and surface property d2mage. 
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In 1983 the company reportedly lacked the funds for a proper closure. It is now out of 
business and the wastes are still on-site. PAB Oil's lease was canceled in November 
1984 and control of the property was returned to land owner Edmond Mouton. 

The Technical Assistance Team (TAT) inspected the site on November 20, 1984 ("TAT 
Site Investigation at PAB Oil and Chemical", Roy F. Weston, 1984). The FIT also 
conducted comprehensive sampling on July 9 and 10, 1985 ("Memorandum - Sampling 
Inspection at PAB Oil and Chemical Services, Inc." Ecology and Environment, Inc., 
1985). 

In May, 1986, the FIT was tasked by the EPA to obtain additional information regarding 
location and description of the City of Abbeville water wells and the use of surface water 
in the vicinity of PAB Oil ("HRS Support Information Regarding PAB Oil and Chemical 
Services Co.", Ecology and Environment, Inc., 1986). 

In 1987 the FIT performed an Expanded Site Inspection ("Final Report for Expanded Site 
Inspection - PAB Oil and Chemical Services, Inc.", Ecology and Environment, Inc., 
1988). 

The site was proposed to the National Priority List (NPL) in June 1988. The site was 
finalized on the NPL in March I 089. 

1.2.3 Previous Investigations 

As indicated in the previous section, Site History, the site has been under investigation 
since 1980. FITs and TA Ts have conducted initial preliminary assessments, sampling 
inspections and expanded site inspections during the time period between 1980 and 
August 1987. As part of the current Rl/FS, the existing data base has been reviewed and 
a summary describing the results, data gaps and the useability of the information was 
submitted to EPA on August 6, 1990, as Technical Memorandum No. I0865GOO(l. l)-3. 
This memorandum is included as Appendix Ill. 
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The field activities that were performed as part of the Remedial Investigation were 
conducted in two phases, Phase 1 and Phase 2. Both investigations were conducted in 
accordance with the Work Plan, Sampling and Analysis Plans (SAPs) and Health and 
Safety Plan developed for the site. Samples collected for chemical analyses during the 
field activities were sent to laboratories participating in the U.S. EPA Contract 
Laboratory Program (CLP) as directed by the EPA Region VI laboratory in Houston, 
Texas or directly to the EPA laboratory in Houston for analysis. The samples collected 
for geotechnical analyses were delivered to Shannon & Wilson, Inc. of Creve Coeur, 
Missouri for analysis. 

The field activities for Phase l were conducted from January 14 - March 29, 1991. The 
Phase l field activities included the following: 

• Collection of off-site, background soil samples to identify concentrations of 
possible naturally occurring or "background" parameters to be utilized as a 
possible baseline level. 

• Collection of site runoff and drainage sediment to evaluate current conditions of 
contaminants leaving the site and to evaluate remaining constituents from p1st 
discharges. 

• Collection of water and sediment samples from the large saltwater pond, the 
nonhwest pond and the adjacent low area lo characterize the material pre..\ent. 
The investigation also collected depth measurements to develop volume estimates. 

• Collection of water, sludge and clay samples from the disposal pits to characterize 
the material present and to evaluate the extent of contamination. Depth 
IT'easurements were also collected to develop volume estimates. 

• Collection of liquid and sludge samples from the storage tanks to characterize the 
material and to develop volume estimates. A composite soil sample from around 
the tanks was also collected. 

• Screening of soil, sediment and sludge samples in the field for radiation using a 
hand held radiation meter. This was performed to check for potential naturally 
occurring radiation associated with oil and gas exploration and production. 

• Monitoring air quality during field activities with an OVA or a HNU. The 
monitoring was performed as part of the routine health and safety procedures. 
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• Drilling of five (5) borings adjacent to the disposal pits to oefine the depth of 
natural clay underlying them. The collection of soil samples for chemical 
characterization was also performed. 

• 

• 

• 

Installation of monitoring wells ir. two (2) of the five (5) borings adjacent to the 
disposal pits. 

Collection of groundwater samples for chemical analysis . 

Review of the berms of the three disposal pits and the ponds for integrity . 
Erosion, seeps and overflows were evaluated. 

• A door-to-door survey of wells in the immediate area of the site. 

The field activities for Phase 2 were conducted from October 7 - October 31, 1991. The 
Phase 2 field activities included the following. 

• Collection of additional off-site, t:pgradient surface water and sediment samples 
to establish background levels for detectable compounds near the site. 

• Collection of additional site runoff and drainage sediment samples to further study 
current levels of contaminants leaving the site and to determine deposited 
constituents from past discharges. 

• Collection of soil samples from the southeast marsh area to determine if the area 
has been impacted by contaminants from the disposal pits. 

• Collection of soil samples from the mound in the northwest pond area and the 
islands (mounds) in the saltwater pond for chemical analysis. These mounds were 
suspected to be possible waste material. 

• Visually examining the linear extent of contamination in the sediment and the 
collection of sludge/sediment/clay samples from the southeast corner of the 
saltwater pond for chemical characterization. 

• Searching for the suspected interconnecting pipe(s) between the northeast and 
south pits and between the south pit and saltwater pond. 

Collection of sludge and clay samples from the disposal pits to further characterize 
the materials present. An effort was made through modified extraction procedures 
to achieve reduced detection limits thereby increasing the overall usefulness of the 
data. 

'-' .. , 
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• Collection of sludge/soil samples from the disposal pit edges to allow an 
as=sment of risks posed by direct exposure to the material along the pit edgr-S. 

• Collection of disposal pit berm soil samples to study the potential for past spillage 
and to characterize the material utilized to construct the berms. 

• 

• 

Collection of depth discrete soil samples to determine the vertical and linear extent 
of contamination resulting from past spillage from the storage tanks. 

Monitoring air quality during field activities with an OVA or HNU. The 
monitoring was performed as part of the routine health and safety procedures. 

• Drilling three off-site soil borings to further define site stratigraphy. Soil samples 
were also collected to examine the background and downgradient levels of site 
contaminants. 

• Collection of Shelby tube samples from the clay unit in two of the borings to study 
the geotechnical properties of the clay in the area of the site. 

• Installation of monitoring wells in the three borings. One monitoring well (boring) 
is located upgradient while the other two are downgradient to the site. 

• Collection of two rounds of groundwater samples - one initial and one final (after 
the completion of the three new monitoring wells). Chemical analysis was 
performed to examine background and downgradient levels of site contaminants. 

Collection of IO residential well samples to assess the potable water quality in the 
vicinity of the site. 

2.1 BACKGROl!1''1J SOIL Il'.'VESTIGA TION 

Four ( 4) off-site locations were selected during Phase I to obtain background soil 
samples (Figure 2.1-1). One location was selected from each side of the site, each 
located approximately 300 ft from the site fence. The nonh location is on agricultural 
property, the east an<i south location are on property used for cattle grazing and the west 
location is on pr0perty currently not being utilized and is grown over in grass. 

Depth discrete samples were obtained from each location at depths of O - 0.5 ft, J -
1.5 ft, and 2.5 - 3 ft using a stainless steel hand auger. Samples were analyzed for target 
compound list (TCL) organic and target analyte list (r AL) inorganic parameters, 
including cyanide, chloride, total petroleum hydrocarbon (TPH) and pH. 
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Two additional locations were sampled during Phase 2 that could be considered 
background. These are the locations of two borings that were utilized for the installation 
of monitoring well No. 10 (MW-10) and (MW-12). Due to its close proximity to the site 
and potential for impact from surface drainage, the location for (MW- I I) is not being 
considered acceptable for use as a background location. The boring loe2tions are shown 
on Figure 2.4-1. These samples are further discussed in Section 2.4.2. 

2.2 SURFACE \\'ATER AJlil) SEDIMENT INVESTIGATIONS 

2.2.1 Site Drainage/Runoff 

Several days of rain were encountered during the Phase 1 field investigation which 
enabled an accurate determination of the surface runoff patterns. The majority of surface 
runoff from the site, including overflow from the saltwater ponds, drains to the west in 
the ditches on both sides of the site access road. Flow continues along the road to the 
Highway 167 drainage ditch. Flow then drains to the north. This site hydrology is 
shown in Figure 2.2-1 by flow direction arrows. 

2.2.1.1 Route 167 Ditches 

Three sediment (0 - I ft) and three water samples were collected during Phase I from 
the ditch along Hwy. 167 (Figure 2.2-1). The northern samples include all runoff 
leaving the site to the west, the middle location is south of the access road and excludes 
runoff entering from along the access road. The southern sample location is upstream 
from the site. During the Phase 2 investigation, additional surface water and sediment 
samples were collected along Route 167. These samples were collected to further define 
background levels for detectable compounds so that an accurate comparison could be 
made with the elevated levels found in the site drainage pathways during Phase I. The 
three (3) locations selected in Phase 2 for the collection of surface water and sediment 
(0 • 0.5 ft) samples are shown in Figure 2.2-1. 

All Phase I smface water and sediment samples were analyzed for TCL organics and 
T AL inorganic:;, including cyanide and chloride. The sediment samples were also 
analyzed for Tl?H and pH. The water samples were also analyzed for total organic 
carbon (TOC) and chemical oxygen demand (COD). Temyerature, conductivity and pH 
were measured in the field. 

TI1e Phase 2 location south of the site access road is located at the same approximate 
location ;,s the surface water and sediment samples collected in Phase I. This enabled 
an evaluation of the variability of the surface water quality and the reproducibility of the 
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previous sediment results. The Phase 2 west location is just prior to the culverts which 
drain surface water on the west side of Route 167 to the east under Route 167. The 
Phase 2 northern location is north of the confluence of water coming from the site, the 
water draining under Route 167 and the water draining from the south. 

All Phase 2 water and soil/sediment samples were analyzed for TCL organics, T AL C\J 
inorganics, chloride and TPH. TI1e water samples were also analyzed for TOC. ,o 
Temperature, conductivity and pH of the water samples were measured in the field. c 

I"'. 

2.2.1.2 Site Access Road Ditches o 
0 

Two sediment and two water samples were collected during Phase I from the site access 
road ditches. A sediment and a water sample, Figures 2.2-2 and 2.2·3, was collected 
from both the north and south sides of the ditch where it drains off-site to the west. 

All Phase 1 surface water and sediment samples were analyzed for TCL organics and 
T AL inorganics, including cyanide and chloride. The sediment samples were also 
analyzed for TPH and pH. The water samples were also analyzed for TOC and COD. 
Temperature, conductivity and pH were measured in the field. 

Five (5) additional soil/sediment (0 • 0.5 ft depth) samples were collected during Phase 
2 from the drainage ditch that drains the large pond and lies south of the site access road 
(Figures 2.2-2 and 2.2-3). 

Two additional surface water samples were also planned, however during much of the 
Phase 2 investigation there was no watt:r draining from the site. Samples were not 
collected later in the field work, following precipitation, because this occurred after a 
removal action on the site storage tanks and significant earth moving occurred which 
would have resulted in the samples not being representative of actual baseline site 
conditions. 

The Phase 2 soil samples were analyzed for TCL volatile and semi volatile organics, T AL 
inorganics, chloride and TPH. Pesticides and polychlorinated biphenyls (PCBs) were not 
requested since detectable levels were not found previously in site soils or the pond 
sediments. However, two of the sample~ did receive pesticide/PCB analysis by the 
laboratory, therefore these results are included in the data tables. Additionally, three of 
the five soil/sediment samples were analyzed for dioxins and furans. This was done to 
study the extent of contamination in the event detectable levels were found in the pits or 
the pond sediments. 
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During the Phase 1 and Phase 2 investigation, water samples were also collected from 
the saltwater ponds which discharge directly into the south site access road ditch. This 
sampling is further discussed in Section 2.3.1. 

2.2.1.3 Southwest and Southeast Corners 
t<\ 

The southwest comer of the property used to be the discharge location from the large \0 

pond. This discharge no longer occurs and drainage in · .,e ditch that extends to the west C0 

is limited to runoff collected from off-site and the very southwest comer of the PAB site. tr 
A sediment sample was collected during Phase 1 to investigate the past discharge, O 
however, sufficient surface water was not present to collect a water sample (Figure 2.2- o 
2). The sample was analyzed for TCL organics, TAL inorganics, including cyanide, 
chloride, TPH and pH. l11is area was not further investigated in Phase 2. 

Precipitation on the east side of the property drains to the south, collects and infiltrates 
the soil near the southeast comer. Runoff in this area was not observed leaving the 
property due to a system of berms constructed around the property edge. During the 
Phase 1 investigation, a sediment and a surface water sample were collected from this 
area (Figures 2.2-2 and 2.2-3). Both samples were analyzed for TCL organics, TAL 
inorganics, cyanide and chloride. The sediment sample was also analyzed for TPH and 
pH. The water sample was also analyzed for TOC and COD. 

2.2.2 Southeast Marsh Area 

Sediment and surface water samples were collected during Phase 1 from a marshy area 
located at the southeast end of the property, south of the south pit (Figures 2.2-2 and 2.2-
3). Runoff from this area was not observed leaving the property but collects and 
infiltrates the soil. During Phase I, the marshy area was viewed as a possible seep from 
the south disposal pit. 

The Phase 1 surface water and sediment samples from the marsh area were analyzed for 
TCL organics and TAL inorganics, including cyanide and chloride. The sediment 
samples were also analyzed for TPH and pH. The water samples were also analyzed for 
TOC and COD. Temperature, conductivity and pH were measured in the field. 

During the Phase 2 investigation, seven (7) soil samples, including one duplicate sample, 
were collected from the three locations shown on Figure 2.2-2. Two depth discrete 
samples were collected it each location, a 0 - 1 ft and 2 - 3 ft sample, in order to 
determine if the area has been impacted by the contaminants in the disposal pits. A 
surface water composite sample of the three locations was also to be collected, however, 
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since this area was observed to be dry during most of the Phase 2 investigation, the idea 
of a possible seep area was discounted and an additional surface water sample following 
a rainfall event was not obtained. Additional discussion of this area is included in 
Section 3.3. 

The Phase 2 soil samples were analyzed for TCL volatile and semivolatile organics, TAL 
inorganics, chloride, and TPH. Pesticides and PCBs were not analyzed for since 
detectable levels were not found in Phase 1. 

2.2.3 Abandoned Canal 

The surface water and sediment from the canal to the east of the site were sampled 
during Phase 1 at three separate locations; north, middle and south (Figures 2.2-2 and 
2.2-3). The canal is no longer utilized and does not flow but it still collects runoff from 
the nearby fields. During summer months this canal has been observed to be dry, 
however during the investigation it contained over 3 ft of water. No visible runoff frcm 
the PAB site was observed to enter the canal due to the levee which borders its west 
side. There may, however, be some infiltration ir.to the area from collected surface 
waters on the P AB site. 

The sampling was conducted to investigate any impacts from this possible infiltration and 
to investigate the possible past disposal of material into the canal. Three (3) surface 
water and sediment samples were collected. The soil sediment samples were taken from 
the O - I ft depth range. 

The Phase l surface water and sediment samples were analyzed for TCL ort;anics and 
TAL inorganir,;s, including cyanide and chloride. The sediment samples were also 
analyzed for TPH and pH. The water samples were also analyzed for TOC and COD. 
Temperature, conductivity and pH of the water samples were measured in the field. 

This area was not further investigated during Phase 2. 

2.3 CONTAMINANT SOURCE INVESTIGATIONS 

Seven potential contaminant source areas were examined during the field activities. 
These were the saltwater pond, the northwest saltwater pond, the northwest disposal pit, 
the northeast disposal pit, the south pit, the disposal pit berms and the storage tanks and 
surrounding soils. 
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1bis pond has an irregular, rectangular shape. Site surveys indicate that the rectangular 
body has overall dimensions of approximately 765 ft by 430 ft. The average liquid depth 
of the pond is approximately 2 ft. A deeper area was discovered in the northtaSt comer 
where it appears a deeper excavated pit was at one time. This northeast part measures 
approximately 95 ft by 125 ft with a liquid depth of 4.5 ft. The total volume of water 
con!ained in the pond is approximately 4,500,000 gallons. 

The pond was probed to estimate the ciepth of sludge and sediment. The southeast comer 
of the pond was found to coma.in sediment varying in depth from 3 inches to 
approximately 3.5 ft. The northeast corner was found to have 2.9 ft of sediment at the 
portion believed to have been excavated for a de.eper pit. Sediment was measured at the 
center of the pond to be approximately I ft and the western portion of the pond contained 
approximately 6 inches of sediment. Only that materi:'J at the southeast corner was 
noticeably discolored or contained a detectable petroleum odor. 

During the Phase 1 investigation, several sediment and surface water samples were 
collected from the main body of the saltwater pond. A surface water sample and a 
duplicate surface water sam;ile were collected using a high density polyethylene (HDPE) 
beaker. The sample was composited from four differe11t locations: southwest, 
no1thwest, southeast, and northeast areas of the pond. A sub-surface sample was 
collected by using a subsurface grab sampler. This sampk was composited from the 
same four locations as the surface water samples. Four sediment samples were also 
collected at these same 4 locations v.ith a S.S. hand auger. The samples collected from 
the southwest and northwest areas of the pond were taken from the top I ft of sediment. 
The sample collected from the southeast corner of the pond was collected from the 1 -
2 ft depth. The sample collected from the deeper pit area, in the northeastern corner of 
the pond, was collected from the 1.5 - 2.5 ft depth of sediment. The sampling locations 
are shown in Figures 2.2-3 and 2.3-1. 

All saltwater pond samples collected during Phase I, were analyzed for TCL organics, 
TAL inorganics, cyanide, chbride, and pH. The liquid samples were further analyzed 
for TOC, COD, temperature, and conductivity. The sediment samples were also 
analyzed for TPH. 

During the Phase 2 investigation, the sampling effort was concentrated toward two areas 
within the large body of the saltwater pond. The southeast corner of the pond and the 
pond islands (mounds) were examined in greater detail. The 5outheast corner was 
studied by probing and c.ollecting samples to determine the extent of the visually 
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contaminated, black sludge/sediment and to search for a possible piping connection 
between the pond and the south disposal pit. The pond islands were sampled to find out 
if they were, at one time, used as disposal mounds and characterize any waste material 
that may remain. 

2.3.1.1 Southeast Corner 

A low water level in the south disposal pit revealed, what appeared to be, a six inch 
drainage pipe in the southwest comer of the pit. Probing the pipe determined that it was 
most likely no longer intact because the pipe was loose. The positioning of the pipe also 
provided evidence that it was no longer intact. The estimated length of the detached 
pipe, approximately 6 ft, was not perpendicular with the berm bank, but parallel. 

The finding of the pipe in the south pit, although seemingly detached, gave reason to 
believe that the pipe was once connected and it provided subsurface flow through the 
berm and into the saltwater pond. The believed outflow end of this subsurface piping 
system was detected approximately five feet off the bank in the saltwater pond. It was 
under about 2 ft of water disallowing a detailed description. The pipe did, however, 
seem solid and intact. 

Probing the sediment in the vicinity of the outflow pipe revealed a black, oily sludge. 
The sludge/sediment seemed to be 0.5 - I ft thick. As probing continued radially 
outward from the discharge point, the discoloration and odor decreased. 

Three separate measurements of the water level elevations of the south pit and saltwater 
pond, shot by a registered surveyor, also provide evidence leading toward the connection 
between the two impoundments. The three water elevations, shot in March, October and 
December of I 991, provide differences between the saltwater pond and soulh disposal 
pit of +0.2 ft, -0.4 ft and zero ft, respectively. 

The evidence provided by the finding of the d,rain pipes, the presence of the sludge and 
the minimal differences in water level elevations provide a good indication of the 
impoundrr.c,:1s' interconnection. \Vhen this information is coupled with the knowledge 
that, with si1;ni1icant rainfall, the south pit never overflows or even rises in elevation 
beyond a certain point, there is sound basis to believe there is flow from the south pit 
to the saltwater pond. 

The extent of the sludge was examined by probing the bottom of the pond and by 
collecting material in a tefion scoop starting near the bank and extending outward until 
th.e visually contaminated material w<1,s not noti@ble, A to.tat of nine samples were 
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collected from this area (Figure 2.3-1). Two samples were collected within the visually 
contaminated zone - a sediment and a clay (1.7 • 2.7 ft in depth). Seven other sediment 
samples, including one duplicate sample, were collected radiating outward in direction 
from the black, visually contaminated zone. All sediment samples were collected from 
the surface lo 1 ft in depth and taken lo help define the extent of non-visual 
contamination that was detected in the Phase I sample. 

The sediment/clay samples from the southeast corner of the saltwater pond were analyzed 
for TCL volatile and semivolatile organics, TAL inorganics, chloride and TPH. 
Pesticides and PCBs were not analyzed for as detectable levels were not found in Phase 
I. The sediment/clay samples were also analyzed for dioxins and furans. This was 
performed to check for the possible past disposal of unknown chemical wastes at the site. 

2.3.1.2 Islands/Mounds 

The islands (raised soil mounds) in and near the saltwater pond were investigated by 
collecting soil samples, including two duplicate samples, at the nine locations shown in 
Figure 2.3-2. These areas were suspected to be waste material that was deposited during 
past site operations. The samples were collected with a S.S. hand auger. At each 
location a surface (0 to 1 ft) and subsurface (2 - 3 ft) sample was collected and analyzed 
for TCL organic compounds, TAL inorganic compounds, TPH and chloride. 

2.3.2 !'oiorthwest Pond 

The overall dimensions of the pond, based on site surveys, are approximately 165 ft by 
175 ft. The center and northern parts of the pond were found to vary in depth from 6.5 • 
11 ft. The southern pan of the pond, referred to as the low area, had a liquid depth of 
approximately 2 ft. The low area of the pond has been observed to dry during the 
summer months. Since the pond is in a low area it receives surface runoff from the site 
access road ditch. The volume varies seasonally and on the amount of precipitation 
received. During the Phase I investigation, the pond contained approximately 800,000 
gallons of water. Probing of the pond was performed to measure the depth of sediment. 
The sediment in the center portion of the pond was found to be approximately 2 ft in 
depth and the low area has approximately 0. 75 ft of sediment. The material was visually 
a brown soil/sediment and no discoloration or petroleum odor was detected. 

Surface water and sediment samples were collected from the northwest pond during the 
Phase I field investigat:on. The sample locations are shown on Figures 2.2-3 and 2.3-1. 
The water sample, collected from the low area, was a composite of the surface water and 
sub~ll.!face w_;,i.ter atU1e __ 2 ft d~pth. _The sample was ob_tain_t!d by compositing the surface 
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water, collected with a HOPE beaker, and subsurface water collected with a subsurface 
grab sampler. A sediment sample was collected at thi~ same IOCJtion by compositing 
three S.S. hand auger samples from the sediment surface to the 1 ft sediment depth. 

A surface water sample, collected with a HDPE beaker, and a subsurface water sample, 
collected with a subsurface grab sampler, were also collected from the center portion of 
the northwest pond. Both of these samples were a composite of two different locations, 
the west side and the east side of the pond. A sediment sample was collected from the 
west side of the pond by compositing three S.S. hand auger samples from the sediment 
surfar,e to the I ft sediment depth. A sediment sample and a duplicate sediment sample 
was collected from the east side of the pond by compositing four S.S. hand auger 
samples from the sediment surface to the I ft sediment depth. 

The Phase I samples from the northwest pond were analyzed for TCL organics, T AL 
inorganics, cyanide, chloride, and pH. The liquid samples were further analyzed for 
TOC, COD, temperature and conductivity. The sediment samples were also analyzed 
for TPH. 

The only part of the northwest pond area that was studied during Phase 2 was an 
elongated soil mound located in the northeastern comer of the area. The mound 
measures approximately 4 ft high by 10 ft wide by 15 ft long and was investig:.ted to 
evaluate the potential that it contained waste material from past site operations. 

Four soil samples were collected at two locations (Figure 2.3-1) from the soil mound. 
At each location a surface (0 - I ft) and deep (2 - 3 ft) sample were collected using a 
S.S. hand auger. Both locations were on the side of the mound approximately 2 or 3 ft 
above grade. The listed deptlis of the samples are not vertical depths, they are depths 
measured perpendicular to the mound surface angled in toward the center of the mound. 
The samples were analyzed for TCL organic compounds, TAL inorganic compounds, 
TPH and chloride. 

2.3.3 Northwest Disposal Pit 

The sludge and underlying clay were sampled from the northwest disposal pit at the 
locations shown on Figure 2.3-3. Prior to sampling, the pit was probed to determine the 
depth of its contents. No liquid was present, but the probing revealed an average sludge 
depth of approximately 16 ft. The dimens10ns of the pit are approximately 85 ft by 255 
ft with an approximate sludge volume of 9,200 cubic yards. A cross-section of this pit 
can be seen in Figure 3 .4-2 which is one of three site cross-sections discussed in Section 
3.4-2. The sludge was a soupy, brnwn/gray material witha noticeable petr9Ie11!ltru!QI, 
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During Phase 1, samples were collected from the northwest disposal pit at three different 
locations; north, middle, and south. The collection of the samples was performed by 
pl.acing a 4 inch polyvinyl chloride (PVC) pipe down through the sludge into the clay and 
obtaining the sample with a S.S. hand auger from inside the pipe casing. Sludge samples 
were collected at the north location at depth intervals from O - 2 ft, 7 - 9 ft and 14 - 15.5 
ft. Underlying clay samples were collected at this location at depth intervals of 16 - 16.5 
ft and 18 -18.75 ft. At the middle location, sludge samples were obtained from the top 
6 inches and the 11.5 - 14 ft depth with a duplicate sample taken at the 11.5 - 14 ft 
depth. Clay samples were collected at this middle location from the 15.5 - 16.25 ft deptli 
and the 18 - 19 ft depth with a duplicate sample collected at the 18 - 19 ft depth. Sludge 
samples were obtained from the south location at depths of 4 - 5 ft, 9.5 - 10.5 ft and 14 -
15 ft. Clay samples were obtained at this location at 16.5 - 17.5 ft and 19 - 20 ft depth 

intervals. 

All sludge and clay samples collected in Phase I from the northwest pit were analyzed 
for TCL organics, TAL inorganics, cyanide, chloride and pH. The sludge samples were 
also analyzed for flash point, heat of combustion and were tested by the toxicity 
characteristic leaching procedure (TCLP). The TCLP extract was analyzed for TCL 
organics and T AL in organics. 

One additional location was sampled in the northwest pit during the Phase 2 
im·estigation. The location, shown on Figure 2.3-3, lies in the center of the pit between 
the Phase I north and middle locations. The procedure used to collect the samples was 
the same as in Phase 1. Five (5) discrete sludge samples were collected from 3 - 4 ft, 
5 - 6 ft, 7 - 8.5 ft, 9 -10 ft and 11 - 12 ft with a duplicate sample collected at 7 - 8.5 ft. 
Two (2) clay samples were collected from 15.5 - 17 ft and 17.5 - 18.5 ft with a duplicate 
sample taken at 15. 5 - 17 ft. 

Due to the presence of high levels of oily, long chain hydrocarbons found in all three pits 
during Phase I, the achievable detection limits were elevated relative to "norMal" thereby 
reducing the usefulness of the Phase l data. In an effort to reduce the interference 
encountered in the Phase I semivolatile and pesticide/PCBs analyses, the Phase 2 samples 
were analyzed by Special Analytical Services (SAS) procedures utilizing modified 
extraction/clean-up methods. The SAS procedures utilized were methods from the 3rd 
edition of SW 846. Semivolatile.~ were extracted utilizing method 3650, cleaned using 
method 3611 and analyzed using the Contract Laboratory Procedure (CLP) Protocol for 
Organics, 3/90 SO\V. The pesticides/PCBs were extracted utilizing method 3650, 
cleaned using method 3620 and analyzed using the CLP Protocol for Organics, 3/90 
SOW. The volatiles were analyzed utilizing CLP Information for Bid protocol. 
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As a check on the modified procedure, two (2) of the "cleaner" sludge sam,>les and one 
(l) clay sample, were also analyzed by the standard Routine Analytical Sr.rvices (RAS) 
procedure for TCL organics. The samples were also analyzed for T AL inorganics, TPH, 
chloride and dioxins and furans. Toe dioxin and furan analysis was conducted to 
examine the potential presence of the compounds as a result of any past disposal of 
chemical wastes not related to oil field activities. 

All four of the northwest pit locations sampled du(ng Phase 1 and Phase 2 were secured 
from the possibility of vertical migration of contaminants. When all of the samples were 
collected from each location, bentonite pellets were placed down the hole and brought 
up to a level above the top of the clay. The pellets were then hydrated and the top of 
the 4 inch PVC pipe was securely covered to prevent precipitation from entering the 
pipes. 

In addition to collecting sludge and clay samples from within the northwest pit, two (2) 
composite sludge/soil samples were collected from the edge of the pit to assess risks 
posed by direct exposure to the material along the pit edge. A grab sample was also 
collected from the pit edge. The two composite samples, north and south, were 
composited from 3 sample locations (Figure 2.3-4). The sample collected at each 
location was taken from the surface to approximately five (5) inches in depth. The 
samples were collected with a S.S. spoon and composited in a S.S. bowl. The north 
composite was also taken as a duplicate sample. Each composite sample was analyzed 
for TCL organics. utilizing the modified extraction procedures, TAL inorganics, TPH 
and chloride. The grab sample was only analyzed for TCL organics, utilizing the 
modified extraction procedure. 

2.3.4 i-;onheast Disposal Pit 

Dming the site investigation, surface water, sludge, underlying clay and floating scum 
samples were collected from the northeast disposal pit. Sample locations arc shown in 
Figure 2.3-5. Prior to sampling, the pit was probed to determine the depth of water and 
sludge in the pit. The results of the probing revealed that the liquid depth in the pit is 
approximately 7.5 - 8 ft deep with a 7 - 7.5 ft layer of sludge. Clay is beneath the 
sludge at approximately 15 ft. The only exception found was the northeast corner which 
had a liquid depth of 5.5 ft with a 2 ft layer of sludge. A cross section of the pit can be 
seen in Figure 3.4-4. The estimated volume of liquid in the northeast pit is 1,300,000 
gallons with an estimated sludge volume of 5,400 cubic yards. The overall dimensions 
of the pit are approximately 100 ft by 260 ft. A floating scum layer, varying in thickness 
from 0.5 • 3 inches, covered apprnximately half of the pit. This scum layer moves along 
the water surface depending upon the ":ind .. direction. 
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During Phase 1, a composite sample was collected from the scum layer by collecting 
several grab samples at different locations. This floating scum layer sample was 
analyzed for TCL organics, T AL inorganics, cyanide, flash point, heat of combustion, 
viscosity and percent ash. A composite surface water sample was collected with a HOPE 
beaker by compositing grab samples from three different locations, southeast comer, 
southwest comer and the center of the pit. The northern end of the pit was not sampled 
so as to not disturb the scum layer, which on the day of sampling, was at the north end. 
A composite subsurface water sample was collected with a subwrface sampler at a depth 
of 6 ft by compositing grab samples taken from the same three locations as the surface 
water sample. Both surface water and subsurface water samples were analyzed for TCL 
organics, TAL inorganics, cyanide, chloride, TOC and COD. Temperature, pH and 
conductivity were measured in the field. The locations of the scum sample and the water 
samples are shown in Figures 2.3-5 and 2.2-3, respectively. 

The sludge and underlying clay samples from the northeast pit were obtained by placing 
a 4 inch PVC pipe through the water column through the sludge and into the underlying 
clay. This pipe was used as a casing. The water column inside the casing was removed 
and the sludge and clay were sampled with a S.S. hand auger. This procedure was 
performed at three different locations during Phase l; north, middle and south as shown 
in Figure 2.3-5. At the south location, two sludge samples were collected at 9 - l0.5 ft 
and 11.5 - 13.5 ft depths. A clay sample was collected at the 15.5 - 17 ft depth. At the 
middle location, a sludge sample and a duplicate sludge sample was collected at the 8 -
11 ft depth interval. An additional sludge sample was collected at the 12 - 13 ft depth. 
Clay samples were collected at the 15 - 16.5 and 18 - 19 ft depth intervals. At the nmth 
location, two sludge samples were collected from the 8 - 10 ft and 12 - 13 ft depth 
intervals. Two clay samples were obtained at the 16 - 17 fl and 18 • 19 ft depth 
intervals. The upper clay samples from the middle and north locations had a visible dark 
oil in the pore spaces in addition to a petroleum odor. 

All Phase I sludge samples obtained from the northeast pit were analyzed for TCL 
organics, TAL inorganics, cyanide, TPH, pH, chloride, flash point and heat of 
combustion. The sludge samples were aim tested by the TCLP. The extract was 
analyzed for TCL organics and TAL inorganics. The middle sludge sample at the 12. 
13 ft depth wa, further analyzed for viscosity and percent ash. All underlying clay 
samples were analyzed for TCL organics, TAL inorganics, cyanide, TPH, pH and 
chloride. The middle clay sample at the 15 - 16.5 ft depth was further analyzed for flash 
point and heat of combustion. 

One additional sampling location from the northeast pit w;is selected for the Phase 2 field 
operations. The loca~on, shown on Figure 2.3-5, lies near the center of the pit between 
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the Phase 1 north and middle locations. The Phase I sampling procedure was repeated 
for Phase 2. Six (6) sludge samples, including a duplicate from 10 - 11.5 ft, were 
collected along with two (2) underlying clay samples. The first three sludge samples 
were collected from 8 - 9.5 ft and 10 - 11.5 ft. The fourth sludge sample was taken at 
an interval of 9.5 - 10.5 ft from the surface. At this point, it is believed that the 
combination of an air pocket in the casing and instrusion of sludge into the bottom of the 
casing started lifting the sludge toward the surface, hence the higher sample interval of 
this fourth sample. The downward sampling progression continued after the casing was 
firmly seated into the clay. Two (2) additional sludge samples were collected from 11.5 
- 12.5 ft and 13 - 14 ft. The two (2) clay samples were collected from 15 - 16 ft and 
16.5 -17.5 ft. 

The sludge and clay samples collected from the northeast pit during Phase 2 had the same 
set of analyses run on them as were run on the Phase 2 northwest pit samples. 

All four of the northeast pit sampling locations were secured against the vertical 
migration of contaminants. Bentonite pellets were added down the casings and then they 
were hydrated. The casings were tightly covered, as was done to the casings in the 
northwest pit, to prevent the entrance of any precipitation. 

Two (2) composite sludge/soil samples were collected from the edge of the northeast pit 
to assess the risks posed by direct exposure to the pit's edge. A grab sample was also 
collected from the pit edge. The north and south composite samples were each 
composited from 3 sample locations (Figure 2.3-4). The sample collected at each 
location was taken from the surface to approximately 4 - 5 inches in depth with a S.S. 
spoon and bowl. Each composite sample was analyzed for TCL organics utilizing the 
modified extraction procedures, TAL inorganics, TPH and chloride. The grab sample 
was only analyzed for TCL organics, utilizing the modified extraction procedure. 

2.3.5 South Disposal Pit 

The surface water, sediments and the underlying clay were sampled from the south 
disposal pit as shown on Figures 2.2-3 and 2.3-6. The overall dimensions of the pit are 
approximately 90 ft by 220 ft. Prior to sampling, the pit was probed to determine the 
depth of water and any underlying sludge. The results of this probing revealed that the 
water levels in the northern antl center portions of the pit are approximately 14 ft deep. 
The southern part of the pit has an average water depth of 9 ft. 111e thickness of the 
sludge on the pit bottom varied from 6 inches in the southeast to 2 ft in the western part 
of the pit. The northeast section and north center section varied in sludge thickness from 
I - 1.5 ft. The estimated volume of Iiq~i~in the southpit is 1 ,3()(),()()() {\~Ions ~-i!~ ~ 
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estimated sludge volume of 900 cubic yards. The sludge in the south pit was not visually 
similar to the other disposal pit sludges. It was a •soupier", blacker material and a 
noticeable petroleum odor was present. A cross-section of the pit is shown in Figure 
3.4-2. 

During Phase 1, a composite surface water sample was collected with a HDPE beaker 
by compositing two grab samples, taken from the east and west sides of the pit. A 
composite subsurface water sample was collected with a subsurface grab sampler from 
a depth of approximately 14 ft by compositing grab samples taken from the same two 
locations as the surface water samples. Five (5) sludge samples were collected with a 
stainless steel dredge sampler from four different locations as shown on Figure 2.3-6. 
A sludge sample and a duplicate sludge sample were collected from the northeast comer 
of the pit. Sludge samples were also collected from the southwest comer, northwest 
comer and north-center locations. Underlying clay samples were collected with a 
stainless steel hand auger from the northeast corner, north-center, northwest comer and 
southwest corner at the O - I ft depth of clay. A duplicate clay sample was collected 
from the southwest corner at a 2-2.5 ft depth inte1val of clay. Because clay samples 
were obtained through the sludge layer, the extracted clay was scraped of any visual 
sludge and the exterior clay was cut away prior to the bottling of material that was used 
as the samples. 

All of the Phase l samples collected from the south pit were analyzed for TCL organics, 
T AL inorganics, cyanide and chloride. The surface water samples were further analyzed 
for TOC and COD. Temperature, pH and conductivity were measured in the field. 
Sludge and clay samples were also analyzed for TPH. In addition, the sludge samples 
were analyzed for flash point, heat of combustions and they were tested by TCLP. The 
extract was analyzed for TCL organics and TAL inorganics. 

During the Phase 2 field investigation, two (2) composites of the south pit bouom sludge 
were collected. Clay samples were not needed in Phase 2 because low level analysis and 
acceptable detection limits were achieved or. the south pit clay samples during Phase I. 
Each of the two composite samples, ar. east and a west, were composited from three 
sample locations as shown in Figure 2.3-6. The sludge samples were collected with a 
stainless steel hand auger from the bottom of the pit. 

Two (2) composite sludge/soil samples were also collected from the south pit edge. The 
two samples, east and west, were each composited from three sample locations (Figure 
2.3-4). Each sample was taken from the surface to approximately 3 - 4 inches in depth 
with a S.S. spoon. 
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The analyses run on the Phase 2 south pit samples were identical to the analyses run on 
the Phase 2 pit sludge and pit edge soil/sludge samples, collected from the northwest and 
northeast pits. 

2.3.6 Disposal Pit Berms 

The berms which encompass the three disposal pits were studied during the field 
investigations. The integrity of the berms was examined for such things as erosion, 
seeps, overflows and breaks. The berms were also surveyed so that an estimate of the 
berm volumes could be made. The berm soils were also sampled to characterize the 
material utilized to construct the berms and to study the potential for p.:st spillage and/or 
seepage. 

The pit berms appeared very sound. Erosion has been minimal due to the presence of 
vegetation. There is no visual seepage. A former suspect seepage area, the southeast 
marsh area, was studied and discussed in Section 2.2.2. The pit berm near the southeast 
marsh area remains dry and is intact. There is no evidence of any past spillage or 
overflows. There is, however, one break in the berm that separates the northwest and 
the northeast pits. It is believed to have been placed there intentionally, after the 
northwest pit was filled with sludge, to allow the collected rainwater from the northwest 
pit to drain into the northeast pit. The break occurs near the center of the berm length 
between the two pits. 

The berm volumes were estimated from survey data. The estimates were calculated on 
the volume of material above grade elevation which is approximately 20 - 21 ft above 
mean sea level (MSL). The two longest berm sections, the east and the west berms, are 
composed of approximately I, 170 and 1,280 cubic yards of material, respectively. The 
north and south berm sections contain approximately 700 and 410 cubic yards of 
material, respectively. The two inner berms are composed of lesser volumes of material. 
The central berm consists of 120 cubic yards while the east-west berm consists of 130 
cubic yards. The total volume of material for the entire berm system is 3,810 cubic 
yards. 

The berm soils were sampled to characterize the material as contaminated or not and to 
assess the risks posed if contamination is present. Due to the common wall construction 
of the pits and the minimal volume of the two inner berms, only the outer berms were 
sampled. The Phase 2 SAP stated that six (6) composite soil samples would be taken 
from the outside edges of the berms. A field modification resulted in the collection of 
eight (8) samples. Four (4) samples were collected on the outside of the berms to 
examine the potential for past ~pillage while four (4) additional samples were collected 
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inside the berms to characterize the construction material and to study the impact of the 
pit contaminants on the berms. 

Each of the four numbered sampling locations, shown on Figure 2.3-7, actually consist 
of two composite samples; one from the outside and one from the inside of the berm. 
Each of the eight composite samples was collected from three grab sample locations. 
The grab samples were taken at the mid-height elevations of the berms from the surface 
to 6 inch depth range. The samples were taken with a stainless steel hand auger, 
composited in a stainless steel bowl and placed into the appropriate sample containers. 
The samples were analyzed for TCL organics, TAL inorganics, TPH and chloride. 

2.3.7 Storage Tank Content5 

At the initiation of the RI investigation, four storage tanks were located on site. Three 
tanks were located together in a diked area between the salt water pond and the northwest 
pit. These tanks were identified as the horizontal tank, middle tank and east tank. A 
fourth tank located between the northwest pond and the saltwater pond was identified as 
the "tank by pond". The location of these tanks are shown on Figures 1.2-2. 

During the Phase I field work, the tank contents were investigated to determine the 
quantity and type of material present. Based on the sampling results obtained and the 
physical condition of the tanks, a group of PRPs entered into an Administrative Order 
on Consent (AOC) with EPA to conduct an emergency removal action on the storage 
tanks and their contents. As a result of this emergency removal action, the tanks and 
their contents were removed from the site. This activity occurred during the same time 
frame as the Phase 2 investigation, therefore, additional sampli:ig and characterization 
of the tank material was not necessary during Phase 2. 

The horizontal tank was approximately 27 ft long and 9 ft in diameter with a capacity of 
12,800 gallons. The tank had an open port hole in the top approximately two feet in 
diameter. Contents of the tank was estimated at 750 gallons and appeared to be water 
with a floating oily scum layer on top. An immeasurable amount of solids were on the 
bottom. An area of past or current discharge from the tank was not observed. Samples 
were collected by lowering a laboratory sample bottle attached to a S.S. auger extension 
down through the top port hole opening. Difficulty was encountered in obtaining a 
sample of the water phase without obtaining the oily scum layer and vise versa. Initially 
one sample was coiiected containing both phases. This was sent to the lab as a high 
concentration sample. The laboratory separated the sample into phases and upon 
screening, the water phase was deemed low level and the field team was informed that 
additional sample volume of the water would be needed for organic analysis. The water 
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phase was therefore resampled later in the field investigation. Samples were analyzed 
for TCL organics, T AL inorganics, cyanide, flash point, specific heat, ash content and 
viscosity. 

The middle tank was approximately 14.9 ft high and 12 ft in diameter with a capacity 
of 12,600 gallons. The tank had a port hole on the top approximately 8 inches in 
diameter. Contents of the tank was estimated at 880 gallons and appeared to be water 
with a thick floating scum layer on top. An immeasurable amount of solids were on the 
bottom. It appears that as rainwater entered the tank from the access ports on the top, 
the volume in the tank was kept as a constant level by leakage from the valve located 
near the bottom of the tank. During the Phase I field investigation, as temperatures 
increased, the scum layer was observed to "melt" and also drain from the valv,~ of the 
tank. Samples were collected by lowering a laboratory sample bottle attached to a S.S. 
auger extension down through the top port hole opening. Difficulty was encountered in 
obtaining a sample of the water phase without obtaining the hard scum layer and vise 
versa. Two samples were collected with the majority of one being water and the other 
one scum. Samples were analyzed for TCL organics, TAL inorganics, cyanide, flash 
point, specific heat, a.-;h content, viscosity. Th~ scum sample was also tested by the 
TCLP extraction procedure and the extract was analyzed for TCL organics and T AL 
inorganics. 

The east tank was approximately 21.5 ft high and 11.5 ft in diameter with a capacity of 
15,000 gallons. The tank had a domed top and bottom with a port hole on the top of the 
tank approximately 18 inches in diameter. The port hole wa.-; partially covered by a 
rotten plywood cover, however it was not reusable following sampling. The opening was 
covered with a drum lid at the end of sampling. Contents of the tank was estimated at 
10,500 gallons and appeared to be water on the bottom and at least 3,000 gallons of oil 
in the top phase. No detectable layer of sludge was identified in the tank, however, 
during the PRP led removal action, approximately 4000-5000 gallons of a thicker sludge­
like material was discovered in the tank. The material was still of low enough viscosity 
to be pumpable, which is believed why the probing of the tank contents during Phase I 
did not detect the different phase of material. A discharge to the surrounding soils was 
not observed, Samples were collected from the top, middle and bottom of the tank 
during Phase 1. The top and middle samples were collected with a peristaltic pump and 
the bottom phase was sampled with a subsurface grab sampler. This tank was samplr.d 
in Level C protection since HNU readings at the opening of the tank were 30 ppm. Just 
inside the lank the level was 80 ppm, Samples were analyzed for TCL organics, TAL 
inorganics, cyanide, flash point. specific heat, ash content and viscosity. 
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The tank by the pond was approximately 7 ft long and 30 inches in diameter with a 
capacity of 250 gallons. The tank was lying at an angle horirontally and appeared to 
have been discarded at this location. The contents of the tank wa.s estimated to be 85 
gallons with a thin layer of oil on top and a bottom layer of a thick i.ludge/oil mixture. 
A port hole located on the tank side approximately six inches in diameter was used to r--
sample the contents. A discharge to surrounding soils was not observed. Samples were r--
collected with a small diameter glass drum thief. Samples were analyzed for TCL er 
organics, T AL inorganics, cyanide, flash point, specific heat, ash content and viscosity. I"'. 
A sample was also tested by the TCLP extraction procedure and the extract was analyzed c 
for TCL organics and T AL inorganics. c 

2.3.8 Tank Soils 

During Phase I, a composite soil sample was collected from the soil next to the three 
tanks located in the diked area between the saltwater pond and the north\\<est pit. The 
sample was collected by hand augering at four differe11t locations to a depth of six inches 
and compositing all soils into one sample. The four locations for the sample were 
collected near fill or drain values on the tanks. The locations are shown on Figure 2. 3-8. 
This sample was analyzed for TCL organics, cyanide, T AL inorganics, TPH, pH and 
chloride. 

Following the removal action on the storage tanks, a series of soil samples were collected 
from the diked area as shown on Figure 2.3-8. Samples were collected from areas 
adjacent to valve locations on the tanks, locations from under the tanks, from areas 
adjacent to the tanks to evaluate the extent of contamination, if detected, and from 
drainage paths away from the diked area. The diked area actualiy drains to the west 
through a pipe which directs surface runoff, including the discharge from the large pond, 
to the south access road ditch. 

The tank soil samples were analyzed for TCL volatile and semivolatile organics, TAL 
inorganics, chloride and TPH. Pesticides and PCBs were not analyzed for since 
detectable levels were not found in the Phase 1 samples. Dioxin and Furan analysis was 
also included on several of the samples to evaluate the presence of these compounds 
resulting from the potential past disposal of chemical wastes. 

A single grab tank soil sample was also taken during Phase 2 from the area of the small 
tillk l:>y the northwest pc:-id (Figure 2.3-1). During the removal action, approximately 
one gallon of material spilled during the removal of the tank. Visually contaminated soil 
and vegetation was removoo by the removal contractor for disposal with the tank 
contents. A 'iaffiple was collected of the re'llaining surface soil tc evaluate the 
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effectiveness of the soil removal. The sample was analyzed for TCL volatiles and 
semivolatiles, TAL inorganics, chloride and TPH. 

2.4 GEOLOGICAL INVFSTIGATION 

2.4.1 Stratigraphy/Chemical L,vestigation r-
o-

During Pha.;e I, five soil borings, designated SB-I through SB-3, MW-8 and MW-9 ~ 
(locations on Figure 1.2-2), were drilled to define the soil stratigraphy at the site and to c 
collect soil samples to determine the level of the soil's contamination, if any. The 0 
primary imponance of the borings was to define \he soil stratigraphy by the disposal pits 
and to convert MW-8 and MW-9 into monitoring wells so that the groundwater in the 
immediate vicinity of the disposal pits could be analyzed. 

The borings ranged from 25.0 - 45.0 ft in depth and were drilled by a Mobile B-57 drill 
rig. The boring~ were sampled continuously using a 5 ft long, 3 1/2 inch inside diameter 
(ID) continu:ms core samrler until groun1water was encountered at approximately 32 ft 
below ground surface. The descriptions of the soils were logged in the field by a 
geologist. In those borings exlt:llding below the piezometric surface (MW-8 and MW-9), 
the continuous core sampler 11,a.s used as a "plug• by wedging a teflon cap into the 
bottom of the sampler to prevent sand froll' heaving illlo the hollow-stem augers. 
Therefore, no soi: samples were collected from the water surface down to the termination 
of the borings at 45 .0 ft below ground surface. 

At each boring location soil samples were collected at the 0 to I ft and 2 to 3 ft intervals. 
The samples were analyzed for TCL organics and TAL inorganics, along with cyanide, 
TPH, chloride and pH. 

Three soil borings, designated MW-10, MW-I I and M\V-12 (locations on Figure 2.4-1 ), 
were drilled during Phase 2. ThC.'ie borings v.ere drilled off-site to further define the soil 
strntigraphy near the site, determine the background and downgradient levels of the 
possible soil contaminants and to co,1vert the borings into monitoring wells so that the 
background and downgradient groundwater could be analyzed. 

The descriptions of the soils were logged in the field by a geological engineer. The 
borings were ii.rilled with a Central Mme Equipment (CME) 55 drill rig. The borings 
were sampled continuously using a 5 ft long, 3-1/2 inch ID continuous core sampler until 
groundwater was encountered (approximately 27 • 28 ft below ground surface). As in 
Phase I , there were no samples obtained below the piezom'i!tric surface because the 
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continuous core sampler was capped wilh a teflon "plug• to prevent the sandy fonnation 
from heaving up into the hollow stem augers. The borings w:re terminated at 40.0 ft. 

Soil samples were collected for chemical analysis at each boring location at lhe 0 - 1 ft 
and 2 - 3 ft deplhs. Three additional soil samples were collected from each boring wilh 
lhe primary emphasis on evaluating lhe "background" metals concentrations of the clay 
unit beneath the disposal piLS. The individual samples depths were varied depending on 
the unique stratigraphy of each boring. The additional sample depths were as follows: 
MW-10 -- 5.0 - 6.5 ft, 10.0 - I 1.0 ft and 17.0 - 18.0 ft; MW-I I -- 5.0 - 6.0 ft, 10.0 -
I 1.0 ft and 15.0 - 16.0 ft; MW-12 -- 9.0 - 10.0 ft, 14.0 - 15.0 ft and 16.4 - 17.4 ft. 
The samples were analyzed for TCL organics and T AL inorganics, along with TPH and 
chloride. Cyanide and pH were not analyzed in Phase 2 because the Phase 1 sampling 
consistently reflected the lack of detectable cyanide and extreme values of soil pH. 

2.4.2 Physical Investigation 

During Phase 2, soil samples were collected for physical analysis (geotechnical 
properties) at boring locations MW-10 and MW-11. Two Shelby tubes were collected 
from each boring, one tube from the upper and one tube from the lower part of the clay 
unit. All four Shelby tube samples were analyzed for water content, Atterberg limits and 
cation exchange capacity (CEC). In addition, one sample from each boring was selected 
to be analyzed for particle sire distribution (hydrometer analysis), dry density and 
hydraulic conductivity. 

2.5 GROUf\1)\\' ATER L'\'\'ESTIGA TION 

2.5.1 l\fonitoring \\'ells 

Two monitoring wells (M\V-8 and MW-9) were installed during Phase I along the 
eastern property boundary (locations shown in Figure 1.2-2). Three off-site monitoring 
wells (MW-10, MW-II and MW-12) were installed during Phase 2; one to the east of 
the site, one to the west and one near the western property boundary (locations shown 
in Figure 2.4-1). The monitoring wells are constructed of 2-inch IO, Schedule 40, PVC 
casing with 2-inch ID, 0.01 inch machine slotted PVC well screens. All down-hole 
equipment and well construction material were decontaminated with high-pressure steam 
wash prior to use. 

Monitoring wells MW-8 lhrough MW-12 were installed across the piezometric surface, 
with the screened intervals ranging in depth from 22.7 to 42.8 ft below ground surface. 
Well construction diagrams are provided in Appendix V. 
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The monitoring wells were developed with PVC and/or teflon hailers. The hailers were 
used to swab the well screen and remove fines from the filter pack. At least five well 
volumes were removed from each well during development. If any water was used 
during well installation, a volume equivalent to the amount used was also purged. 
Because of the installation water used in MW-8 and MW-9, approximately 70 gallons and 
100 gallons, respectively, a pneumatic pump was utilized to aid in the development 
process of these two wells. 

Three complete rounds of water sampling for chemical analyses were collected from the 
monitoring wells. MW-8, MW-9 and the previously existing seven monitoring wells 
were sampled in Phase I during March of 1991. The same nine wells were sampled at 
the beginning of Phase 2 in early October of 1991. The third round of sampling was 
also performed during Phase 2, but it occurred during late October of 1991. This last 
sampling effon included MW-8, MW-9, the seven previously existing monitoring wells 
and the three newly installed monitoring wells, MW-10, MW-11 and MW-12. 

Prior to sampling, the water level and total depth of each well were measured, and a 
minimum of three well volumes of water were removed using decontaminated hailers. 
The samples from all of the wells during each sampling rnund were field analyzed for 
temperature, pH and conductivity. The laboratory analysis of the groundwater samples 
collected during Phase I included TCL organics, TAL inorganics, cyanide, COD, TOC, 
chloride, alkalinity and hexavalent chrome. The chemical analyses of both groundwater 
sampling rounds during Phase 2 included TCL organics, TAL inorganics, TOC, TPH, 
chloride and alkalinity. All of the Phase 2 samples were analyzed for both total and 
dissolved inorganics. The dissolved inorganic samples were filtered in the field. TPH 
was added for Phase 2 because Phase I data revealed some tentatively identified 
compounds (TICs} in the TCL organics analysis for both the disposal pit and the 
monitoring well samples. COD was excluded in Phase 2 because Phase 1 did not reflect 
any significantly elevated numbers. Cyanide and hexavalent chrome were also excluded 
in Phase 2 because the Phase I data consistently reflect'!d the lack any detectable values. 

Two additional monitoring wells wer' planned to be installed during Phase 2, but EPA 
was unable to obtain permission from the applicable land owners. Both wells were 
planned to be off-site wells, located souL'l of the property boundary. One well was to 
be located approximately 250 ft south of the southeast comer of the site. The other well 
was to be placed just south of the site approximately midway between the east and west 
property boundaries. These locations were selected to further define the site stratigraphy 
and soil contaminants from the borings and to provide additional groundwater 
information, such as site groundwater flow and potential groundwater contamination. 
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During the Phase 1 investigation, a door-to-door survey was conducted to investigate the 
occurrence of residential and irrigation wells in close proximity to the site. The survey 
was initially structured to obtain specific information on the wells, however, it became 
apparent that specific documentation on well construction was not available. Most 
owners could only provide estimates on the depths, age and construction of their wells. 
This became evident when the information obtained from several of the well users was 
compared to the well boring logs obtained from the Louisiana Department of 
Transportation and Development and the United States Geological Survey (lJSGS). 

The results of the survey, which car. be found in Appendix VII, indicate that there are 
more than 55 residential wells within an approximate 1/2 mile radius of the site. The 
majority of the wells are along State Route 167 and Parish Road P-3-26 south and east 
of the site. The majority of the wells are estimated to be between 90 and 120 ft deep. 
The survey also revealed two irrigation wells. One of these wells is eight inches in 
diameter, approximately 250 ft deep and is located approximately 900 ft north-northwest 
of the site. The depth of the other is unknown and is located approximately 2,400 ft 
west-northwest of the site. Both were pumping during the Phase 1 investigation, being 
utilized to flood rice fields and crawfish ponds. Neither of these irrigation wells were 
being employed during the Phase 2 activities. 

Although the well su1 ,ey did not provide complete, accurate information on the wells, 
it did provide information on the location of potential sample locations. None of the 
persons talked to had any problems with allowing the collection of samples from their 
wells at a future date. 

2.5.2.2 Well Sampling 

During Phase 2, ten of the surrounding residential wells were sampled. The wells, both 
downgradient and upgradient, from the site were sampled to assess the potable water 
quality in the area. The sampled wells are shown in Figure 2.5-1 and are indicated by 
/l's, 5, 8, 13, 21, 39, 41, 44, 45, 52 and 55. Physical and ownership information for 
the wells is provided in Appendix VII. 

The selection of the wells was based on location as well as the reported depth and age 
of wells. The concerns about their water quality, expressed by several of the residents 
during the Phase I residential survey, was also a deciding factor b selecting one well 
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over another in a particular area. Residents were contacted prior to sampling to 
coordinate the effort. 

The residential well samples were analyuxl for TCL organic and TAL inorganic 
parameters, chloride, TOC, alkalinity and TPH. Temperature, pH and conductivity were 
measured in the field. 
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3.0 PHYSICAL CHARACTERISTICS OF mE STUDY AREA 

3.1 SURFACE FEATURES 

The PAB Oil Site consists of about 16. 7 acres with approximately 82% of the site being 
utilized as pits/ponds and related berms or levees. 111e site and surrounding area is flat 
and has a general surface elevation of slightly below +20 ft MSL. 

The top of the disposal pit berms range in height from approximately 5.3 - 6.2 ft above 
grade, while the berm around the large saltwater pond ranges from 3-5 ft above grade. 
The site itself has a levee around the majority of the property, ranging from 4 ft to the 
east along the former irrigation canal, to 1-2 ft along the remainder of the site. 

The physical features of the disposal pits, ponds and disposal pit berms were investigated 
during the field work and the findings were discussed in the individual subsections of 
Section 2.0. 

3.2 METEOROLOGY AA'D CLThlATE 

The region has an average annual temperature of 20°C, with temperatures ranging from 
highs of 38°C in July and August to lows of -7°C in December and January (U.S. 
Department of Commerce, 1984). Rainfall in the area averages 59 inches per year, with 
a mean average annual lake evaporation rate of 48-50 inches per year (Vander Leeden. 
ct. al., 1990, Nvman, et. al., 1990.) 

The 25 most recent months of precipitation data for the Abbeville, Louisiana area was 
obtained from the National Climatic Data Center (NCDC). Table 3.2-A summarizes the 

NCDC data by reflecting the precipitation recorded for each month and the total annual 
precipitation for 1990 and 1991. The annual rainfall during 1990 was approximately 12 
inches below the 59 inches per year average, while the rainfall during 1991 exceeded the 
average by about 31 inches. 
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TABLE 3.2-A 
LOCAL PRECIPITATION DATA 

FROM JANUARY, 1990 TO JANUARY, 1992 
UNITS: INCHES 

Month 1990 1991 1992 

January 3.63 12.81 * 12.90 

February 6.09 6.64* --
March 5.45 5.79* --
April 2.87 9.19 --
May 7.59 10.66 --
June 1.68 12.17 --
July 2.04 7.99 --
August 2.49 7.10 --
September 6.09 7.16 --
October 2.65 6.35** --
November 1.65 1.23 --
December 4.44 2.50 --
Total 46.67 89.59 --

Date: 
Page: 

PAB Oil 
3.0 
0 
01-07-93 
3.1)..2 

Area Average = 59 inches (Vander Leeden, et. al., 1990, Nyman, et. al., 1990) 

*Phase I Field Investigation Under Way 
**Phase 2 Field Investigation Under Way 

Compiled from: The National Climatic Data Center's information for the 
Abbeville, Louisiana area. 
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Several days of rainfall were encountered during the field investigations which enabled 
an accurate determination of the site's surface water runoff direction. The majority of 
surface runoff from the site, including overflow from the saltwater ponds, drains to the 
west in the ditches on both sides of the site access road. Flow continues along the road 
to the State Route 167 drainage ditch. Flow then drains to the north along Route 167 for 
approximately 70 ft before it turns eastward. The surface water flows eastward for 
approximately ! 60 ft back toward the site before it starts to deviate from its eastward 
direction and head in a northern direction, away from the site (Figure 2.2-1). 

The only other area where surface water was viewed leaving the property was the 
southwest comer. This area used to have been the discharge location from the saltwater 
pond, however, this no longer occurs and runoff is limited to that water draining from 
tht- very southwest of the property. 

The southeast of the property contains a marshy area south of the south pit and a 
drainage ditch that divides pan of the levee west of the former irrigation canal. Both of 
these are.as collect runoff but neither currently discharge due to an additional levee that 
has been constructed across what may have been their former path. The ditch dries 
following a rain, infiltrating into the soil. The marshy area remains wet for the majority 
of the year supporting marsh type vegetation such as cattails. After Phase I, this area 
was viewed as a possible seep area from the south disposal pit because the area was 
never seen dry, but the Phase 2 investigation negated that idea because the entire "marsh" 
area was found to be dry at the initiation of the field work. Surface runoff from the site 
was not observed entering the cld irrigation canal. 

The northeast area of the site does not contain an established drainage path and the 
overland flow that does occur drains to the west, to the site access road ditches. 

The precipitation that enters the northwest pit, resulting in overflow, spills into the 
northeast pit through an opening in the berm between the two areas. Water then flow~ 
to the south pit from the northeast pit through an interconnecting pipe. From the south 
pit it is believed that the water then flows to the saltwater pond through a connecting 
pipe. 

Although the flow from the south pit to the saltwater pond has never been confirme<l, it 
is believed that, at one time, the impoundments operated in this manner and that the 
connection still exists. During Phase l, visually contaminated, black sediment/sludge 
was found in the very southeastern comer of the salt\1/_ater pond. During Phase 2, as 
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mentioned in Section 2.3. l, a drain pipe was found in each pit. The south pit has been 
observed to never overflow or rise beyond a certain point. These observations, combined 
with the fact that surveyed elevations of the water levels in the two pits were nearly the 
same on several different occasions, strongly support the belief that the two 
impoundments are interconnected. 

The saltwater pond overtops a low berm/spillway in the southwestern part of the former 
tank battery (Figure 1.2-2). The discharge exits the bermed tank area through a drainage 
pipe which leads to the site access road drainage ditch. The saltwater pond overflow 
proceeds westward along the south road ditch unless the discharge exceeds the capacity 
of the ditch in which case, some of the flow runs over the access road to the ~orth road 
ditch and progresses westward along with the flow in the south road ditch. 

3.4 GEOLOGY 

3.4.1 Regional Geology 

The site is located within unconsolidated sediments of the Atlantic-Gulf Coastal Plain 
physiographic province. These sediments are of Pleistocene age and were deposited by 
the ancestral Mississippi River that derived sediment and flow from the central part of 
the North American Continent (Nyman, 1984). The sediments were deposited in a 
complex series of alternating beds of sand, gravrl, silt and clay. The bed5 dip toward 
the south and southeast and vary in thickne.ss from less than I 00 ft in southwestern 
Louisiana to more than 7,000 ft beneath the Gulf of Mexico (Harder, et al., 1967). 

3.4.2 Site Area Geology 

The site's subsurface environment was investigated in Phase I by drilling five 
exploratory borings. These borings were drilled for the purposes of collecting samples 
for chemical analyses and lithologic descriptions. Soil borings SB-I through SB-3 ranged 
in depths from 25.0-30.0 ft below ground surface. Each of these borings were grouted 
to the surface with a bentonite/portland cement grout following completion. Borings 
MW-8 and MW-9 were drilled to a depth of 45.0 ft below ground surface and completed 
as monitoring wells. Both monitoring wells were constructed with 15 ft PVC screens 
which intersect the groundwater surface.. The locations of these five borings are shown 
in Figure 1.2-2. 

The subsurface environment of the site was further invesugated during Phase 2 by 
drilling three more exploratory borings, MW-10, MW-11 and MW-12, which are located 
in Figure 2.4-1. Not only were the additiona.l borings drilled to further define the $i\e 
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stratigraphy as discussed in this section, but they were also to provide additional 
infonnation on chemical analyses on the soil and groundwater (discussed in Sections 4.4 
and 4.5) and to provide geotechnical analytical data (discussed in Section 3.4.3) on the 
clay unit which supports the disposal pits. 

The three Phase 2 borings were drilled to a depth of 40.0 ft below the ground surface. 
All three .:if the borings were completed a.~ monitoring wells intersecting the piezometric 
surface with screens 15 ft in length. 

All soil borings were sampled with a 5 ft continuous sampling system and described in 
the field by a geologist or geological engineer. The boring logs are presented in 
Appendix IV. Also provided in Appendix IV are the logs from seven borings (MW-1 
through MW-7) completed during the Expanded Site Inspection (ESI) for PAB Oil and 
Chemical Services (Ecology and Environment, 1988.) 

Three site cross-sections were prepared to illustrate the relationship of the stratigraphic 
units encountered beneath the site. A cross-section location map, Figure 3.4-1, and the 
three she cross-sections, Figures 3.4-2, 3.4-3 and 3.4-4, can be found in Appendix I. 

The surficial topsoil generally ranged from 0-2 ft below ground surface and consisted of 
dark brown organic clay with some black fairway-manganese nodules and iron staining. 
Below the surficial soils is a brown and gray mottled clay. This clay zone extends to 
depths ranging from 19-23 ft below the ground surface for most of the site. This zone 
lessens to 13-14 ft below ground surface to the west of the site (MW-11 and MW-12). 
Black fairway-manganese nodules and iron staining were noted throughout this clay unit. 
Next, extending to depths of 22-25 ft below ground surface for the majority of the site. 
was a brown and gray sandy silt and silty clay unit. This zone extends to only 16-17 ft 
below ground surface to the west of the site. The deepest unit encountered ben~ath the 
site, according , , ,re ESI, is r reddish brown to grayish brown sand extending to depths 
of at least 110 ft below ground surface. This sand unit coarsened downward from fine 
to medium sized sand to some fine and coarse gravel. Banded iron stairJng was also 
reported observed in this zone. 

The cross-sections and boring logs reveal, for the most part, three stratigraphic units: 
an upper clay unit, a middle clay/silt/sand unit and a lower sand/gravel unit. The middle 
unit appears to act as a transition unit between the upper clay and lower sand. The 
boring logs and cross-sections also show that where the middle unit was logged, it ranges 
in thickness from less than 3 ft in MW-5 and MW-9 to near S ft in MW-6. 
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The gcotechnical properties of tile clay unit supponin& the disposal pits were investigated 
by taking four Shelby tube samples. Two samples were taken from the clay unit in each 
of the MW-10 and MW-11 borings. The samples were analyzed for panicle size 
distribution (hydrometer analysis), cation exchange capacity (CEC), water content, dry 
density, Atterberg limits and hydraulic conductivity. 

The Shelby tube soil samples were delivered to Shannon & Wilson, Inc. of Creve Coeur, 
Missouri for the geotechnical laboratory testing. Appropriate chain-of-custody 
procedures were maintained during sample transport and delivery. All laboratory testing 
was conducted in accordance with specifications set forth by the American Society for 
Testing and Materials (ASTM). The CEC analyses were subcontracted out by Shannon 
& Wilsc,n to Environmental Science & Engineering, Inc. A copy of Shannon & Wilson's 
deliverable is located in Appendix VIII. Table 3.4-A is a summary of the six 
geotechnical tests. The table also shows the sample depths and ASTM methods utilized. 
There is no sample MW-10 (ST-2) because when the tube was extracted from 13.0-15.0 
ft, there was no recovery. 

3.4.3.1 Grain Size Distribution 

Samples }.fW-10 (ST-3) and MW-11 (ST-I) were analyzed for tlieir soil grain properties 
by a particle sue distribution (hydrometer) analysis. This test wa~ performed twice for 
each sample. The fir~t set of tesL~ were run with a dispersing agent as per ASTM 
D422-91. 

As indicated in the grain size distribution curves in Appendix \1Il and from the 
geotechnical laboratory supervisor, the samples seemed to thicken with ti me and form 
a "gel-like" consistency instead of dispersing into individual particles. Therefore, this 
set of tests was terminated due to the unusual occurrence. The second set of tests was 
performed without a dispersing agent to prevent the "gel" formation in the hydrometer. 

According to the ASThf D653-9 I definition for day size particles, the grain size 
distribution curves indicate that sample MW-10 (ST-3) contains 75% clay si7.e 
(<0.005 mm) particles while M\V-11 {ST-I) has 68% clay size particles. It must be 
noted, however, that these results are obtained from a hydrometer analysis in which there 
was no dispersing agent added to the sample. This lack of a dispersing agent will 
generally allow the individual particles to flocculate. The hydrometer will then measure 
the floccules composed of several particles instead of individual particles. This in turn 
will produce a grain size distribution curve shifted to the left (larger particle size). 
Therefore, the percentages of clay size particles are probably more than what is indicated 
in the curves. 
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TABLE 3.4-A 

SUMMARY Of GEOTECHNICAL LABORATORY TEST RESULTS 

Ssmple 
Gradation-• 

Waler Ory Boring No. Depth 'II, Finer CEC Allerherg Limits No. 
Than 

Conlon! Oonsily 

fl .005 mm meqllOOg ii; lblft-1 LL PL 

MW-10 ST-I 8.0 • 10.0 9.8 23 l03.7 S7 17 

ST-3 IS.O • 17.0 15 18.7 31 - 67 21 

MW-I! ST-! 8.0 • 10.0 68 15.0 29 .. 76 19 

ST-2 13.0 • 15.0 9.9 IK l01.3 36 15 

ASTM Method 

D422 D4319 ! D2216 D2166 D4318 

*A.verago Hydraulic ::.mductivity wa.• calculated from tile !am four dc1errninatio,1s of lhe value. 
••Muimum Hydrauhe Conductivity was the •ingle highest vo!ue calculated throughout the duration of lhe test. 
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Hydrsulic Conducti>'ity 

Pl 
Avg. IC• Mu. ic•• 
(cm/sec) (em/sec) 

40 

46 7.6 X llt9 2.8 XI~ 

S7 2.7 X 10-9 3.S Jt: to-' 

21 
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The grain size distribution curves also show the soil gradation. Sample MW-10 (ST-3) 
appe.ars 10 be fairly uniform in gradation while sample MW-11 (ST-I) appears to be 
fairly well-graded. 

3.4.3.l Galion Exchanu Capacity 

The surface of a clay particle possesses negative charges. These negative charges are 
responsible for attracting and accumulating cations (Ba2+, Cu2 +, Ca2 +, Mg2 +, K +, 
Na+) from the water phase at the clay panicle's surface. The Iota.I amount of cations 
adsorbed by the negative charges on a unit mass of soil is defined as the soil's CEC 
(Dragun, 1988}. CEC is usually expressed as milliequivalents (meq) per 100 grams of 
soil. Table 3.4-B lists CEC ranges for several soil types and clays. 

TABLE 3.4-B 
General Ranges for The Cation Exchange Capacities of 

Several Soil Types and Clays 

Soil 

Soil Clays 
Chlorite 
lllite 
Kaolinite 
Montmorillonite 
O;,;ides and 
O;,;yhydroxides 
Saponite 
Vermiculite 

Soil Organic Matter 
Soi Type 

Sand 
Sandy Loam 
Loam 
Silt Loam 
Clay Loam 
Clay 

CEC (meq/100 
grams) 

10-40 
10-40 
3-15 

80-150 
2-6 

80-120 
100-150 
>200 

2-7 
2-18 
8-22 
9-27 
4-32 
5-60 

From: The Soil Chemistry of Haz.ardous Materials, 1988 
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The CEC of all four samples was determined with the values ranging from 9.8 to 18.7 
meq/lOOg. The results are shown in Table 3.4-A. The high pero:ntages of clay size 
particles in the samples, detennined from the hydrometer analysis, ,·erified that the soil 
unit sampled is a clay. The CEC results, when compared to Table :l.4-B, indicate that 
the clay is most likely an illite/chlorite clay. Both clay types have an average CEC when 
compared with other clays but they have an above average CEC when compared to other 
soil types. 

3.4.3.3 Yiak ;ontent and Drv Density 

The water content was determined for all four samples and the dry density was calculated 
for MW-10 (ST-1) and MW-11 (ST-2) only. The water contents ranged from 18-.11 % 
and the dry density values were 101.3 and 103. 7 lb/ft3• These results are consistent with 
published values for the relationship of water content versus dry unit weight for highly 
plastic (heavy) clays (Spangler and Handy, 1982). 

3.4.3.4 Atterben: Limits 

Atterberg limits usually refer to the liquid limit and plastic limit. The liquid limit (LL) 
is the water content at which a soil is at the arbitrarily defined boundary between a liquid 
and plastic state while the plastic limit (PL) is the water content of a soil when it is at 
the boundary between the plastic and brittle states (ASTM, 1991). The plasticity index 
(Pl) (the numeric.al difference between the LL and the PL) is a range of water contents 
at which a soil exhibits plasticity. The Atterberg limits are used to characterize fine 
grained soils (silt or clay content, permeability, CEC, and other engineering soil 
properties). 

Three point Atterberg limits were run for eacJ:,. sample. The LL, PL and PI are shown 
in Table 3.4.-A and the laboratoty data sheets are included in Appendix VIII. The liquid 
limits ranged from 36% in sample MW-I I (ST-2) to 76% in MW-11 (ST-I). The 
plasticity indexes :anged from 21 % to 57% between the same two samples. 

The Atterberg limits were used to classify the samples according to the Unified System 
Classification of Soils (USCS), ASTM D-2487 (ASThl, 1991). Samples MW-10 (ST-I), 
MW-10 (ST-3) and MW-11 (ST-1) are classified as inorganic clays of high plasticity 
(CH). Sample MW-11 (ST-2) is classified as an inorganic clay of low to medium 
plasticity (CL). These Allerberg limils exemplify a clay soil with low permeability 
(hydraulic conductivity) and a low to medium CEC. 
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Samples MW-10 (ST-3) and MW-II (ST-I) were studied to determine their hydraulic 
conductivity (K). The geotechnical laboratory used one-dimensional flexible wall 
penneameter to determine the K. The laboratory data sheets are included in Appendix 
VIII. The average and maximum Ks are summarized in Table 3.4-A. 

Sample MW-10 (ST-3), at a depth of 16.1 ft was run for more than 39 days allowing a 
total of 2.02 pore volumes of water to pass throufh the sample. The average value of 
K, taken over the last four readings, was 7.6 x 10· cm/sec. The maximum K, 2.8 x 10· 
8 cm/sec, occurred one day into the test. Sample MW- I I (ST-I), at a depth of 9.6 ft, 
was run for more than 72 days allowing I. 12 pore volumes of water through the sample. 
It was decided impractical to allow the test to run until two pore volumes passed through 
the sample. The average value of K was 2. 7 x 10-9 cm/sec. The maximum value of K, 
3.5 x 10·9 cm/sec, occurred 26 days into the test. 

Both samples produce average and maximum K values that are consistent with published 
values for unweathered homogenous clay (Peck, et al., 1974). 

3.5 HYDROGEOLOGY 

3.5.I Regional Hydrogeology 

The major hydrogeologic unit in the site vicinity is the Chicot Aquifer System. The 
Chicot Aquifer System is subdivided into the Upper and Lower Chicot Aquifers (Nyman, 
1990). Locally, the Upper Chicot Aquifer is further divided into the Abbeville Unit and 
the Upper Sand Unit. 

The Chicot Aquifer System generally consists of a coarsening downward sequence of 
clays, silts, sands, and gravds. The medium-to coarse-grained sand and gravel aquifer 
units dip and thicken southward toward the Gulf of Mexico. Water levels in t/te Chicot 
Aquifer range from near land surface to 150 ft below land surface (Nyman, 1984). 
Water levels are lowest in areas of heavy industry and significant population. 

Water levels in 1903 show a natural southward gradient that probably existed before 
heavy groundwater development began. Rain falling on areas of recharge for the Chkot 
Aquifer System, provided baseflow to the Sabine, Vermilion and Atchafalaya llivers 
during pre-development years. The southward water level gradients of the early 1900s 
have been reversed as of approximately 1940 and now slope northward toward large 
pumping centers (Jones, et al., 1954). 
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Figure 3.5-1 depicts the potentiometric surface (Spring, 1981) of the Chicot Aquifer 
System in southwestern Louisiana. Water levels are higher in the alluvium to the east 
of Abbeville causing water to move down-gradient to the west into the Chicot aquifer 
system. There are north-south trending water-level contours east of Abbeville 
representing this westv,·ard flow. The Chicot aquifer system is recharged to the south 
through vertical leakage. The coastal area wetlands, located approximately ten miles 
south of Abbe.ville, provide vertical recharge lo the aquifer system (Nyman, 1984). The 
combination of these two areas of recharge plus the heavy groundwater pumping in the 
Parishes of Calcasieu, Jefferson Davis and Acadia produce a west-northwest regional 
groundwater flow across the Abbeville area (Nyman, 1984). 

A survey of residential wells in the site vicinity was conducted by reviewing the well 
construction records that were made available from the Louisiana Department of 
Transportation and Development and the USGS. Information on local groundwater users 
was also obtained through interviews with residents in the immediate area. The survey 
results indicate that residential well depths typically range from 80 - 120 ft below ground 
surface. The wells are constructed with two to four inch diameter, Schedule 40 PVC 
casing and slc,.ted PVC screen. Surface mounted, deep well pumps with jets arc 
rypically utilized for groundwater pumpage. 

An interview conducted by FIT members on May 7, 1986 with Mr. Ralph Avern, City 
of Abbeville Water Treatment Plant, produced information on three municipal water 
wells located along the Louisiana State Highway 14 bypass. which draw water from the 
upper sands of the Chicot aquifer. All three wells are localed in Section 47, Tl2S-R3E, 
approximately 2.4 miles due south of the site. l11e three municipal wells range in depth 
from 229.9-249.5 ft below ground surface. The wells' construction start with a 24 inch 
black steel surface casing and scope down to a 10-3/4 inch extension casing. The 0.040 
gauge, 10 inch diameter, 60 ft long S.S. screens are set at depths ranging from 170-248 
ft below ground surface. The pumps in the wells are designed for 1,500 gallons per 
minute (g:pm). 

Driller supplied boring logs show that the completion zone for the residential wells is a 
medium to coarse grain sand. This sand is part of the geohydrologic unit known as the 
Abbeville Unit (Nyman, 1984.) This unit generally consists of fine to sandy silt at the 
surface and grades downward within a few tens of feet into sand and gravel. The sand 
thickness ranges from 100-250 ft O-Iarder, et. al., 1967). 

Estimates on the transmissivity of the Chicot aquifer system range from I 0,000 to 
135,000 ft2 per day, with a storage coefficient ranging from 0.0004 to 0.003 (Nyman, 
1990.) The hydraulic conductivity of the Chicot,~i~!f~~" sy~~!9;,J';l.,~,L~fµ}j~JU1!P,itlt~. 
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relationship of the a~ifer thickness and transmissivity to be in the range of 40 to 1,300 
ft per day (lA x 10· to 4.6 x 10·1 cm/sec). Well records indicate that large diameter 
irrigation wells in the area have yields up to 2,500 gpm. 

3.5.2 Site Hydrogeology 

The hydrogeologic regime of the site was studied by drilling and installing five (5) 
monitoring wells, coupled with observations from the existing seven wells. The 
elevations and completion intervals for the monitoring wells are presented in Table 
3.5-A. All 12 monitoring wells are screened in the sand and gravel unit that underlies 
the site. Monitoring wells MW-2 through MW-12 are completed with the screened 
interval intersecting the piezometric surface. This design allows for seasonal fluctuations 
of the groundwater and the detection of any light non-aqueous phase liquids (LNAPLs) 
that might be present. The total depths of the wells ranged from 35-42.8 ft below 
ground surface. Monitoring well MW-I, however, was completed as a deep well, and 
is screened at a depth of 105-115 fl with a total depth of 121.5 ft below ground surface. 

3.5.2. l Observations 

Six rounds of groundwater level readings are presented in Table 3.5-B. The table shows 
the groundwater elevations for each monitoring well along with the dates each reading 
was observed. Five of the six rounds of readings were completed on five separate days. 
The sixth round, column number three on Table 3.5-B, was taken over a period of three 
days during a sampling effort. The complete set of groundwater level readings 
encompass nearly a full calendar year with the first reading collected on March 22, 1991 
and the last reading collected on February 4, 1992. 

The reading taken on October 29, 1991 for MW-7 is believed to be in val id. The field 
calculated elevation of -9. 99 feet, mean sea level (MSL), appears to be in error of 
approximately 0.2 ft. The reading taken on the day before, October 28, shows the 
groundwater level for MW-7 to be -9.81 ft MSL. The difference between the two 
consecutive readings. 0. 18 ft, is not consistent with the differences between the 
remaining eleven wells (refer to Table 3.5-B, columns four and five). It was also found, 
during the December 4, 1991 readings, that the dedicated bailer in M\V-7 was suspende.d 
in the water column. This finding indicates that the bailer could have been in the water 
column during the previous reading on October 29. lt is known that the bailer was not 
suspended in the water prior to the reading taken on October 28. Therefore, the 
combination of the bailer being suspended in the water column prior to the measurement 
on October 29 and the water level reading being taken before the water column could 
regain its equilibrium stale would account for the apparently erronequs low r~\iivg. The 
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Well No. 

MW-! 

MW-2 

MW-3 

MW-4 

MW-5 

t-.-fW-6 

MW-7 

MW-8 

MW-9 

MW-10 

MW-11 

MW-12 

TABLE 3.5-A 
MONITORING WELL ELEVATIONS 

UNITS: FEET 

Screen Interval Elevation Ground Elevation 
(FT MSL) (FT MSL) 

-86.1 to -96.1 18.9 

-6.0 10 -16.0 18.9 

-4.7 lo -14.7 20.0 

-4.4 to -14.4 20.6 

-6.8 10 -16.8 17.7 

-7.9 to -17.9 16.8 

-6.9 to -16.9 18.1 

-8.3 to -22.8 19.S 

-5.9 to -20.4 21.9 

-5.2 to -20.2 18.4 

-5.8 to -20.8 16.9 

-6. I to -21. I 16.9 

"'Top of Casing Elevation 

- -~-------------

Site: 
Section: 

Revision: 
Date: 
Page: 

TOC Elevation"' 
(FT MSL) 

21.55 

21.33 

22.48 

23.18 

20.05 

19.27 

20.45 

21.86 

24.55 

21.36 

20.01 

19.78 

PAB Oil 
3.0 
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well was allowed to regain its equilibrium before the reading wa.1 taken on 
December 4, 1991. To account for this believed error, the MW-7 groundwater level 
reading of -9. 8 I ft MSL from October 28, 1991 should be utilize<! instead of -9. 99 fl 
MSL from October 29, 1991. 

The seasons of the year and any infiltration, resulting from recent rainfalls (discussed in 
Section 3.2) do not appear to have any significant affects on the groundwater levels. 
Table 3.5-B illustrates that the lowest groundwater levels were collected on 
March 22, 1991 and the highest groundwater levels were collected on February 4, 1992. 
The groundwater levels in monitoring wells MW-2 through 9 ranged from -10.52 f~ MSL 
in the west to -10.31 ft MSL in the east on March 22, 1991 (early spring) and from 
-9.26 ft MSL in the west to -9.05 fl MSL in the east on February 4, 1992 (late winter). 

The readings from October 29, 1991 (late fall) and December 4, 1991 (early winter) are 
very similar differing by only a few hundredths of a foot. The August 20, : 991 (late 
summer) reading shows a lower groundwater level, as expected, but still not as low as 
the spring readings collected on Ma•ch 22, 1991. 

Single well slug and recovery tests, to study the hydraulic conductivity of the sand 
hydrogeologic unit under the site, were conducted at two site monitoring wells durir.g 
Phase I. The test data was analyzed by two analytical methods. Bouwer and Rice (1976) 
and Thompson (1987J. The data, assumptions of the analytical methods, and results are 
presentoo in Appendix VI. The calculated hydraulic conducuvity ranged from 3 x 10·3 

to 2 x 10-2 cm/sec. This range is consiste.1t with published values for silty to clean sands 
(Freeze and Cherry, 1979). 

In Phase 2, a geotechnical lahoratory cond•icte(j hydraulic conductivity tests on two 
samples taken from the clay unit under the site. Details of the tests are discussed in 
Section 3.4.3.5. The laboratory report can be found in Appendix VIII. The laboratory 
reported average hydraulic conductivities of 2. 7 x 10-9 cm/sec and 7 .6 x 10·9 cm/sec for 
the two samples. These values are consistent with published values for unweathercd 
marine clay (Freeze and Cherry, 1979). 

Representative groundwater flow conditions under the site are illustrated in Figures 3.5-2 
and 3.5-3. Figure 3.S-2 represents the conditions during the Phase I field investigation 
on March 22, 1991. Figure 3.5-3 represenL~ the conditions during the Phase 2 field 
investigation on October 29, 1991. 
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Date 03/22191 
Measured 

Well No. 

MW-I -l0.07 

MW-2 -10.38 

MW-3 -I0.32 

MW-4 · 10.32 

MW-5 -10.51 

M\V-6 -10.52 

MW-7 -10.47 

MW-8 -l0.34 

l\,fW-9 -I0.31 

MW-10 --
MW-:1 --
MW-12 --

TARLE 3.5-8 
GROUNDWATER LEVEL ELEVATIONS 

UNITS: FEET (MSL) 

08/20191 1012:-29/9 I 10/29/91 

-9.51 -9.45 (10/29) -9.38 

9.81 -9.76 ~I0/21) -9.71 

-9.76 -9.72 (l0/29) -9.66 

-9.77 -9.63 (10/28) -9.65 

-9.95 -9.84 (10/28) -9.84 

-9.99 -9.85 (l0/28) -9.85 

-9.89 -9.81 (I0/28) -9.99* 

-9.79 -9. 70 (I 0/28) -9.68 

-9.76 -9.64 (I0/28) -9.64 

-- -9.57 (10/27) -9.64 

-- -9.86 (10/27) -9.88 

-- -9. 99 (I 0/27) -10.02 
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12/04/91 02/04/92 

-9.36 -8.77 

-9.6& -9.10 

.c;.64 -9.08 

-9.63 -9.05 

-9.81 -9.26 

-9.85 -9.23 

-9.79 -9.21 

-9.65 -9.08 

-9.62 -9.07 

-9.67 -8.99 

-9.86 -9.34 

-9.98 -9.36 

*The field reading is believed to be in error. In place of the errant -9.99 feet, use the reading from 28 October 199! of -9.81 
feet. 
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Bolh groundwater elevation contour maps show the groundwater flow direction to be 
generally west-northwest. The calculated gradient across the site, based on monitoring 
wells which intersect the groundwater surface, is approximately 0.0002 ft/ft, which is 
reflective of the relatively flat topography. The illustrated groundwater flow directions 
and gradients are typical of the regional conditions which were discussed in Section 
3.5.1. 

An upward (vertical) hydraulic gradient in the sand unit is suggested by the difference 
in water levels at MW-I and MW-2. MW-1, screened at a depth of 105-115 ft has a 
higher potentiometric level than MW--2 which is screened at a depth of 24.9-34.9 ft 
below ground surface. The deeper well, MW-1, tends to have on average a higher 
potentiometric head by approximately 0.32 ft. 

There are a couple of anomalies in the groundwater data which can be seen in the two 
contour maps. There is a reduction in gradient between MW-5 and MW-6, shown on 
Figures 3.5-2 and 3.5-3, and between MW-10 and MW-9, shown in Figure 3.5-3. 
Allempts were made to contour the groundwater data to better represent these anomalies. 
Based on the limitl~ information available, it was decided that the additional attempts did 
not have adequate supporting data to justify their representation. Therefore, the original 
depictions of the groundwater flow under the site, Figures 3.5-2 and 3.5-3, are still 
believed to be the most representative of the site conditions. 

It does not appear that the ponds and disposal pits are having a significant influence on 
the direction of groundwater flow. The groundwater flow direction and gradient der,icted 
in Figures 3.5-2 and 3.5-3 are consistent with the regional characteristics. The low 
hydraulic conductivity values produced from the clay un.'.t, which separate the ponds and 
pits from the aquifer, indicate that only a very small amount of flow could be passing 
through the clay. The apparent consistency of the site groundwater flow with that of 
regional flow coupled with the low conductivity of the clay unit, provides support that 
the flow under the site is not being significantly impacted by the ponds or disposal pits. 

3.5.2.2 Irri~ation \Veil Influence 

During the site study, it was found that there are two imgation wells in the immediate 
vicinity of the site. The closer of the two wells was studied to determine if the well 
pumpage had an effect on the groundwater flow pattern across the site. Although there 
is not sufficient data and information to conduct a detailed analytical study, a qualitative 
comparison was made. 
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The owner/operator of the irrigation well stated that the well operated at 2,500 gpm at 
five or six different periods from March through early August. The owner/operator also 
stated that the well did not operate prior to March or after August of 1991 and that a 
typical pumping period consisted of pumping the well for three or four days before 
allowing it to sit idle for two weeks. 

In theory, if monitoring well •A" is closer to a pumping well than monitoring well "B", 
well •A" will have a greater drawdown resulting from the pumping well than will well 
"B". This principle was applied to the site by comparing the differences in groundwater 
elevations between the monitoring wells closer to the irrigation well and the monitoring 
wells further away. There were no noticeauly significant differences in the water levels 
between the close and distant wells when compared during the time of pumping (March 
22, ~ 991) and during the times of non-pumping (all groundwater level readings except 
March 22, 1991). From this study and the limited information available, there is no 
substantial evidence showing that the irrigation wells have an affect on the groundwater 
flow pattern acro.s the site. 

3.5.2.3 Diurnal Effects 

Local effects on the potentiometric surface from diurnal effects such as tides and 
atmospheric pressure changes were studied for an eight-hour period on March 22, I 99 I. 
A complete round of water levels, along with a barometric pressure reading, 'Vere 
measured three times during the eight-hour period. The data is presented in Table 3.5-C. 

The Barometric pressure decreased slightly during the morning period, from 
approximately 29.96 to 29.90 inches Hg. During that same period, the water levels at 
site wells did not fluctuate significantly. Very little fluctuation in either the water levels 
or barometric pressure was noted during the afternoon period. This data indicates that 
diurnal effects on the potentiometric surface from tidal influences was minimal during 
the eight hour time period since a noticeable impact to the water levels was not observed. 
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Well 
Time 

Barometric 
No. Pressure (In Hg) 

MW-I 074[ 29.96 

MW-2 0745 29.95 

MW-3 0800 29.95 

MW-4 07S4 29.95 

MW-5 0737 29.96 

MW-6 0728 29.96 

MW-7 0724 29.96 

MW-8 0749 29.9S 

MW-9 0756 29.95 

TABLE 3.5-C 
DIURNAL Ef-PECTS ON 

GROUNDWATER LEVEL ELEVATIONS 
FOR MARCH 22, 1991 

Groundwater Levet 
Time 

Barometric Groundwater Level 
Elevation (Fl. MSL) Pressure (In H8) Elevation (Ft. MSL) 

-10,07 I 136 29.90 -10.07 

·10.38 1134 29.90 -10.38 

-10.32 I 148 29.90 -!0.32 

-10.32 1142 29.90 -I0.32 

-10.51 1130 29.90 -!0.52 

-10.52 1126 29.93 -10.54 

-10.47 1122 29.9", -10.48 

-10.34 1140 29.90 -10.35 

-l0.31 !!45 29.90 -10.32 

Time 

1550 

1547 

1600 

1555 

1543 

1539 

!S33 

!552 

1556 
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Barometric Groundwater Level 
Pressure (In Pg) Elevation (Ft. MSL) 

29.91 -I0.05 

29.91 -10.37 

29.90 -10.28 

29.90 -10.30 

29.92 -10.51 

29.91 -10.51 

29.91 -10.46 

29.90 -10.33 

29.90 -l0.29 
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Phase I Remedial Investigation field activities at the PAB Oil and Chemical services, 
Inc. Superfund Site were conducted from January 14 - March 29, 1991. The field 
activities for Phase 2 were conducted from October 7 - October 31, 1991. Section 2.0 r,-, 

and 3. 0 describe the remedial investigation activities conducted at the site and present o 
data on the physical and areal characteristics of the site and surrounding area. This o-
section will present an evaluation of chemical and field investigation data obtained during I<"', 
the site characterization which includes: o 

• Chemical analysis of all contaminant sources identified; 

• Chemical analysis of off-site and on-site soil samples; 

·• Chemical analysis of groundwater samples; 

• Field parameter measurements of surface water and groundwater samples 
(temperature, conductivity and pH); 

• Chemical Analysis of site drainage areas. 

The analytical data has been summarized into tabular form and is included in Appendix 
II. These summarized tables only include the parameters that were detected. A complete 
list of those parameters analyzed for is included as Table 4.0-1 and 4.0-2 in Appendix 
II. 

Analytical test results were reviewed and evaluated in accordance with the CLP as 
administeriXI by EPA. Under the CLP, a system has been develope<l to evaluate the 
quality of inorganic and organic lab data. Qualified data is coded with a qualifier letter, 
as necessary. not meeting spike recoveries), etc. A list of qualifier codes is included 
as Table 4.0-3 in Appendix II. 

Some data required a qualifier code of "J", which indicates an estimated value. 
Estimation may have been necessary for a vaiiety of reasons: 

• the sample holding time may have been exceeded, 

• the lab may have experienced interference difficulties, 

e the linear range of the detecting instrument may have been exceeded, 

• there may have been instrument calibration problems, 

• lab blanks may have been contaminated, or 

• lab duplicate sample results, matrix spike recoveries, or lab control sample results 
may have been outside designated control limits. 
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While many data results are coded as "J", the data was properly evaluated and considered 
useable for risk assessment purposes. l11is is funher discu~scd in the baseline risk 
assessment documents (LSI, 1992a and 1992b). 

An "R" qualifier code has been used in cases where the data is considered unusable due s::t 
to a laboratory problem more serious than those described for estimated values. 0 

During review of the undett'.Cted, or "U" qualified data, some of the detection limits 
reported may appear to be high. The specific quantitation limits are highly matrix 
dependent and some of the media samples from the PAB site, such as the pit sludges, 
have very complex matrices. This acts to complicate the analysis because there are so 
many compounds present that interferences may mask the signal of the particular analyte 
of interest. An attempt to remove interferences was conducted by performing clean-up 
procedures. Problems were encountered due to the likelihood of remcving an analyte of 
interest compound along with the interfering compound because of the similar molecular 
structure. Additionally, various samples were diluted by the laboratory prior to analysis 
in order to reduce the high concentrations detected. Dilutions were corrected for, 
however, quantitation limits for undetected parameters are similarly affected. 

Care should be utilized when reviewing the tables in that data is presented in both µg/kg, 
mg/kg, µg!l and mgn depending on the media sampled, the concentration detection and 
the parameter analyzed for. 

4.1 BACKGROL~D SOIL 

Six (6) off-site locations were selected to obtain background soil samples. The first four 
locations (shown in Figure 2. 1-1) were sampled during the Phase 1 field investigation. 
Depth ciiscrete samples were obtained from each location at depths of: 0-0.S ft, I- l.S 
ft and 2.5-3 ft. Samples were analyzed for TCL organic and TAL inorganic parameters, 
including cyanide, chloride, TPH and pH. The last two locations, which were soil 
borings converted into monitoring wells MW-10 and MW-12, were sampled during the 
Phase 2 investigation and are shown in Figure 2.4-1. Five depth intervals were sampled 
from each location. MW-JO was sampled at depths of: 0-1 ft, 2-3 ft, S-6.5 ft, 10-11 
ft and 17-18 ft. MW-12 w;.3 sampled from: 0-1 ft, 2-3 ft, 9-10 ft, 14-15 ft and 16.4-
17.4 ft. The Phase 2 samples were analyzed for TCL organic and TAL inorganic 
parameters, chloride and TPH. 

In reviewing the organic contaminants detected in the background soils, it is assumed that 
no target organic compounds exist naturally in the soils. However, cenain target organic 
compounds and TICs were detected at very low concentrations in some of the 
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background soils. Because of the sporadic nature of these contaminants and the low 
observed concentrations, it is difficult to determine if these constituents are present as a 
rl".sult of the agricultural use of the land surrounding the site, sample handling or 
laboratory contamination. Because soils are comprised of naturally occurring metals, 
the inorganic background concentrations were studied and used as a general guideline for 
comparison with on-site samples. 

4.1.1 Background Soil - Organics 

The volatile organic compounds detected in the background soils are included in Tables 
4.1-1, 4.4-1 and 4.4-2. Methylene chloride and acetone were detected in most of the 
samples as well as the laboratory blanks and are considered attributable to laboratory 
impact. Carbon disulfide and tetrachloroethene were the only other volatile organics 
detected. Carbon disulfide was detected in the 2.5-3 ft soil sample collected from the 
north background location. Tetrachloroethene was detected in the 0-1 ti sample collected 
at MW-12. The levels reported are estimated in both cases since the values are less than 
the laboratory contract required detection limits (CRDLs). There was only one volatile 
tentatively identified compound (TIC) detected in the background soils. A blank 
contaminant TIC was detected in the 2-3 ft sample of MW-12 at a concentration of IOBJ 
µg/kg. 

The semivolatile analysis (Tables 4.1-2, 4.4-3 and 4.4-4) revealed five phthalate esters 
which are common as laboratory contaminants as well as being common in urban area 
soils. The only other TCL semivolatiles detected were 4-methylphenol, at 1601 µg/kg 
in the 0-0.5 ft north background sample and benzoic acid. Benzoic acid was detected in 
at least one sample from each Phase 1 background location up to 5,500 µg/kg in the 2.5-
3 ft east background sample. 4-methylphenol was undetected in all other background 
samples although the reported detection levels were higher than 160 µg/kg. Benzoic acid 
was not detected at either of the Phase 2 background locations, MW-10 and MW-12. 

Unknown semivolatiie organic TICs were also detected in the background soil samples 
at levels up to 8,800AJ µg/kg (Tables 4.1-3, 4.1-4 and 4.4-6 through 4.4-8). The 
greatest number ofTICs (28) occur in the surfar.e sample at MW-10. Within the depth­
discrete samples taken at each of the six background locations, the greatest number of 
TICs occur at or near the surface. As discussed in Section 2.1, all of the fields 
surrounding the site are used for grazing/agricultural purposes. Residual fertilizers 
and/or pesticides may be attributing to the large number of semivolatile organic TICs. 

The soil samples were also analyzed for TPH, however, the Phase 1 data has been 
determined to be unusable due to low matrix spike recovery and is not reported. The 
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Phase 2 data is presented on Tables 4.4-3 and 4.4-4. AU of the TPH values from MW-
12 are reported as undetected ( < 31 mg/kg). TPH was detected greater than 30 mg/kg 
in aU but one of the six samples from MW-10. The detected values ranged from 38.0 
mg/kg in the 10-11 ft sample to 71.7 mg/kg in the 17-18 ft sample. 

No detectable levels of TCL pesticides or PCBs were found in any of the Phase l 
background soil samples. Five pesticides were detected at trace amounts in the Phase 
2 background soil samples (Tables 4.4-9 and 4.4-10}. Four compounds \Vere detected 
in the surface sample of MW-10 and two compounds detected in the smface sample of 
MW-12. With the exception of0.161 µg/kg of gamma-chlordane detected in the 17-18 
ft sample of MW-10, there were only two other samples with a detected pesticide-· the 
2-3 ft sample in both MW-10 and MW-12. All the values are estimated due to the hw 
level detected, the detection of the compound in the associated lab blank or a difficul:y 
in quantifying the result. 

The presence of pesticides is possible due to the local land use practices of grazing and 
agriculture. Although it was not witnessed on the immediately adjacent fields which 
contain the background sample locations, aerial crop dusting was r.oticed in the site 
vicinity during the field investigations. Some of the detected pesticides can possibly be 
attributed to residual pesticide dust resulting from discharges during past overhead flybys 
and windblown particulate. 

4.1.2 Background Soil - Inorganics 

The inorganic sample results for the background soil samples are reported in Tables 4.1-
5, 4.1-6, 4.4-12, 4.4-13 and 4.4-14. Because soils are comprised of naturally occurring 
metals, a summary table, Table 4.1-A (included with text} was created so that the 
background metal concentrations could be used as a guideline for comparison with other 
on-she soils. 
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Metal 

0-1' 

Aluminum 4,990 11 ,8001 

Antimony 7.SUl-14.0UI 

Ars:eni.c 1.7B-7.3 

Barium I 151-152 

Beryllium 0.45U-0.958 

Cadmium 0 .891J-2. HJ 

Calcium 7JIJ-2,720 

Chromium 6.8-17.9 

Cobalt 3.W-6.!B 

Corn= 7.8-!0.3 

Iron 4,340-20,600) 

Lead 10.91-!7.3 

Magnesium 456B-867B 

Ma.nganes:e 254)-{;4!] 

Mercury 0.09U-0.!5 

Nickel 4.4U-8.68 

Potas':lium 1338-6678 

Selenium 0.23U-0.68lJI 

Silver 0.89Ul-2.0U 

Sodium 80.IB-l5!1 

Thallium 0.25U!-0.798 

V.inadium 13.0B-32.4 

Zinc 18.5-27.7 

Cyanide 0.63UJ 0.85UJ 

TABLE 4.l-A 
RANGE OF BACKGROUND SOIL CONCENTRATIONS 

TOTAL METALS ANALYSIS 
UNITS: mg/kg 

Off.site Backero\lnd 

l '-3" 5'-10'2 10·+ 

7.7001-31,4001 3.450-13,700 6,551}.!3,700 

8.6Ul-! l.SUI 8.6Ul3 8.Wl-9.3Ul 

l.8B-l4. l l .2!-2.15.J 2.71-3.51 

88.3-256 15!1-!56 88.3-190 

0.49U-!.5 0.49U-l.!B 0 43B-1.28 

0 97U-I 7U 0.48U-0.9SU 0.46U-I.IU 

6698-2,180 2,030-),020 I .~30-5,lJO 

l I .5U-31 .8 I l.4-15. 7 7,9-17.6 

2.18-9.8B 2.2U-4.2B 4.58-33.1 

9.0U-35.4 9.1-15.6 7.3-2!.3 

6,790-39,800 !0,!00--16,400 9,!90-18,800 

7.6-33.3 5.6J-~.9 8.4-19.11 

5338-2,450 l,750-2,640 l ,851}.4,240 

62,91-7721 27.3-93.7 172-590 

0. !OU-0. \4U 0.1 !U-O.l2U 0.l!U-0.!JU 

5.38-22.2 ~-9-15.4 12.1-25.3 

3308-1,420 4368-73~8 6978-1,610 

0.2SUI-0.56Ul 0.48UI-0.49UJ 0.46UI-0.50U 

0.9SU-1.7U 0.9SUl-!.4B 0.92U-2.08 

2458-2931 349B-413B !73B-4248 

0.24U-!.1B 0.49U-L2 0.50U-UU 

140-58.1 t4.7-(7.2 11.88-24.9 

19.2-54.4 20.5-35.0 25,9-55.0 

0.6!UJ-0.70UJ .. --

Site: 
Section: 

Revision: 
Date: 
Page: 

PAB Oil 
4.0 
0 
0!-07-93 
4.0-S 

Tvni<:a! Backoround 1 

Well Ea,t 

SS,000 33,000 

0.47 0.52 

5.S 4.8 

580 290 

0.68 0.55 

I I 

- -
41 33 

7,1 5.9 

21 13 

21,000 14,000 

17 14 

- -
380 260 

0.046 0,081 

15 11 

- -
0.23 0.30 

- -
- -

9.1 7.7 

70 43 

55 40 

- -
1Va\ucs ohtaincd from "Element Concentrations of Soiis anJ Other Surface Materials of the Conterminous Unhed States" dated 198:4, USGS Professional Paper 1270, Ea:st/\1/cst division is made 
at lhe 96W longitud:nal line. Tram fer=! from T•ble A in Arpendix m. 

2The duplicate of the 5-6.5 ft sample from M'Vv'-10 is believed to he an extraneous outlier and it is: not uttlized in the range of Vl.lues. 
10n\y one uscable data result. 
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All of the depth-discre~ background soil samples wi,re subdivided into four s.unple depth 
intetval categories; 0-1 ft, 1-3 ft, 5-10 ft and 10+ ft. In this manner, assessments can 
be made comparing the upper soil column against the lower. The range shown for any 
given analyte on Table 4.1-A is produced from the minimum and maximum values 
detected in all of the background samples which fall into one of the depth categories. 
Including duplicate samples, the 0-1 ft category was compiled from seven samples, the 
1-3 ft category was compiled from ten samples, the 5-10 ft category was compiled from 
three samples and the LO+ ft category was compiled from four samples. The duplicate 
5-6.5 ft sample for MW-10, shown on Table 4.4-12, was not taken into consideration for 
the compiled 5-10 ft category. This sample appears to be n extraJ1eous outlier. The 
duplicate produced some values that are three orders of magnitude greater than the 
sample for which it is supposed to duplicate. Because of the high values, this sample 
was not considered representative of the background conditio,1s, therefore, it was not 
included in Table 4.1-A. 

Chloride, total solids and pH values were also analyzed and reporteJ on Tables 4. 1-5, 
4.1-6 and 4.4-12 through 4.4-14. There are no significant differences among the 
locations in any of the performed analysis to indicate that the resull~ are not 
representative of background soil conditions and that there has been ~ny ar,ificial impact. 
Several of the elements, such as calcium and magnesium increase in concentration with 
depth. This is attributed to the difference in soil matrix, mainly day, between the lower 
samples compared to the upper top ~oil samples. There are also no significant deviations 
between the off-site values and the typical background values shown in Table 4.1-A. 

The values discussed in this section and the generated background soil concentration 
range table, Table 4. 1-A, are utilized throllghout the remainder of the report for 
comparison purposes to study possible impacts to the environment caused by site 
activities. 

4.2 SURFACE WATER Al'lil> SElJll\-lEf,,'T INVESTIGATIONS 

The site surface water and sediment investigation addressed three main areas/topics of 
concern; the site drainage/runoff, the southeast marsh area and the abandoned canal. To 
aid in the presentation and understanding of the results, the site drainage/runoff area of 
concern was further divided up into three sub-areas; the Route 167 ditches, the site 
access road ditches and the southeast and southwest comers. 
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TI1e majority of surface runoff from the site, including overflow from the saltwater 
ponds, drains to the west, in the ditches on both sides of the site access road. Flow 

• 

continues along the road to the drainage ditch on the east side of Louisiana Route 167. °' 
Flow then drains to the north. o 

4.2.1.l Route 167 Ditches 

Se.diment and surface water samples were collected from the ditches that run adjacent to 
Route 167, near the western boundary of the site, to evaluate any impacts that may have 
occurred from contaminants being carried off-site by surface runoff. Sample locations 
are shown on Figure 2.2-1. 

As indicated, during the Phase 1 investigation , three locations were sampled from the 
ditch on the east side of Route 167. These locations were identified as the north, middle 
and south locations. During Phase 2, three upgradient locations were sampled to identify 
"background" concentrations. These locations consisted of the ditch on the west side of 
Route 167, a local;on further north of the site in the east ditch and the south location 
whici1 was also previously sampled in Phase I. 

It should be noted that in I 985, LA Route 167 underwent an expansion to a four-lane 
divided highway. This conslruction would have impacted any residual contamination 
resulting from discharges that had occurred during the operation of the PAB Oil facility. 
The sampling during the RI was performed to provide an indication of any contamination 
that may possibly remain and if contamination is currently being carried off-site and/or 
deposited by surface nmoff. 

4.2.1.1.l Rollte 167 Dilch Sediment Samples 

The Route 167 site drainage/runoff sediment samples were collected from the 0-1 ft 
depth during Phase I and from 0-0.5 ft during Phase 2. The samples were analyzed for 
TCL organics, TAL inorganics, chloride and TPH. Phase I samples were additionally 
analyzed for cyanide and soil pH. 

4.2.1.1.1.1 Eoute 167 Ditch Sediment Samples - Organics 

Tlie organic compounds detected in the Route 167 site drainage/runoff sediment samples 
are included in Tables 4.2-1, 4.2-2 and 4.2-3. The only volatile organics detected were 
methylene chloride and acetone which were also detected in many of the associated 
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laboratory blanks. The only semivolatile identified was bis (2-ethylhexyl) phthalate, 
which was found in samples both upstream and downstream from the site. This 
compound was also found in several of the associated laboratory blanks. Phthalates ?.re 
common laboratory contaminants and they are also commonly detected in urban area 
soils. As reported in Section 4.1, phthalates were detected in the background soil 
samples also. The highest value of bis (2-ethylhexyl) phthalate reported was 500J µg/kg 
in the middle Route 167 ditch sample (Figure 2.2-1). 

Various semivolatile TICs were detected in L'ie Route 167 sediment samples also (fable 
4.2-2). The i1ajority of the TICs were not reported as a specific compound but are 
labeled unknown. Tetrachloroethane was identified in the four upstream/background 
samples collected during the Phase 2 investigation, with the highest value being 3901 
µg/kg in one of the samples collected from the west ditch along Route 167. This volatile 
compound however was not identified in the volatile analysis for any of the samples. 
Instead, detection limits of 12-15 µg/kg were reported. Endrine ketone was reported a, 
a TIC for the north Route 167 sample at S90J µg/kg. This TCL com\X)und was not 
identifie<l in the pesticide analysis. Instead, a detection limit of 21 µg/kg was reported, 
The tentative identification of these compounds is therefore suspect. Comparatively the 
upstream/background samples collected during Phase 2 had a greater number of detected 
TICs than the downstream samples collected during Phase I. 

No detectable leveL~ of TCL pesticides or PCBs were found in any of the sediment 
samples collected during Phase l (Table 4.2-3). Low levels of four pesticides; beta­
BHC, heptachlor epoxide, dieldrin and endosulfan 11, were detected in the Phase 2 
samples. AU the values are qualified as having also been found in the associated lab 
blanks or that the quantitation of the sample results did not meet required limits and are 
therefore considered estimated. 

The TPH results for Phase l samples were determined to be unusable due to low matrix 
spike recovery and are not reported. The TPH data for Phase 2 (Table 4.2-1) indicates 
a low detect2!Jle level in all of the samples, the highest being 45 mg/kg in the northern 
location alor,g the east Route 167 ditch. 

4.2.1.1.1.2 Route 167 DiJch Sediment Samples - If/organics 

The inorganic results for the Route 167 sitt~ drainage/runoff sediment samples are 
reported in Table 4.2-4. Chloride, total solids and pH are also reported. When 
compared to levels found in the background soil samples and the upstream/background 
ditch samples, no significant elevated levels were identified in the Route 167 ditch 
sediments. : evels were actually slightly higher for many of the elements in the southern, 
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upstream samples and the samples collected on the west side of Route 167. Mercury was 
detected at 0.3 mg/kg in the southern sample but was undetected at lower concentrations 
i:J the downstream samples. The second southern ditch sample collected during Phase 
2 had a undetected mercury level of 0.09U mg/kg. 

Arsenic levels detected in the background ditch sediment samples were also higher than 
those found downstream of the site or those detected in ba<::kgronnd soil samples as 
reported in Section 4.1. 

4.2.1.1.2 Route 167 Ditch Water Samples 

Surface wat.:r samples collected from the Route I 67 ditches during the RI were analyzed 
for 1.'CL organics, TAL inorganics, chloride and TOC. Phase I samples were 
additionally analyzed for COD and cyanide and Phase 2 samples were additionally 
analyzed for TPH. 

4.2.1.1.2.1 Route 167 Ditch Water Samples - Organics 

The volatile compounds detected in the Route 167 site drainage/runoff surface water 
samples are included in Table 4.2-5. Methylene chloride and acetone were the only 
compounds detected. These compounds were also identified in the laboratory blanks and 
are therefore considered attributable to laboratory influence. As indicated in the data 
table. the bottles for the south Route I 67 ditch sample from Phase I broke i,1 shipment 
to the laboratory, therefore, volatile data are not available for this upstream location 
during that event. This location was resampled during Phase 2. 

The only detectable TCL semivolatiles identified were in the background surface water 
sample collected on the west side of Route 167 (Table 4.2-5). Di-n-butylphthalate, lJ 
11gll and bis (2-ethylhexyl) phthalate, 2BJ µg/1, were the highest levels detected. 

Numerous low level semivolatile TI Cs were identified in the nonhem background surface 
water sample collected on the cast side of Route 167, while only one TIC was detected 
for each of the downstream samples (Table 4.2-6). 

The only pesticides detected were reported in the background/upstream Route 167 surface 
water samples (Table 4.2-7) at very low concentrations. All the values are considered 
estimated due to the extremely low levels reported, and for many of the samples, the 
quantitation of the sample result did not meet required limits. 
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TPH, TOC and COD values, reported on Tabie 4.2-5, provide no indication of organic 
impacts to the surface water originating from the site. The detectable levels are not 
unusual. Elevated values are expected in surface water which contains runoff from road 
surfaces and from agricultural fields. 

4.2.1.1.2.2 Route 167 Ditch Water Samples - lnorga11ics 

The inorganic sample results from the Route 167 site drainage/runoff surface water 
samples are reported in Table 4. 2-8. Chloride, temperature, conductivity and pH are 
also reported. The Phase 1 data indicated a possible trend in the surface water data for 
barium, in that levels increase in the samples located closer to the site. The "north" 
Route 167 ditch sample had 268 µg/1 barium compared to 1018 µg/1 and 98.2B 1ig/l 
barium in the middle and south Route 167 ditch samples, respectively. Barium levels 
detected in ba~kground waters during Phase 2, however, were even higher at 475 µg/1 
measured on the west side of Route 167. 

The highest lead concentration, 1 I.OJ µg/1, was also measured in the north Phase 1 
sample of surface water originating from the site. The only arsenic detected occurred 
in the Phase 2 samples collected from background locatior.s. The highest being 14.61 
µg/1, measured from the north upstream ditch on the east side of Route 167. 

The Phase l data also revealed other inorganics showing a possible impact from site 
surface runoff. Calcium, sodium and chloride levels increase in the "north" sample, 
downstream of the cmifluence of the site access road ditche.s, which carry runoff from 
the majority of the site. The values reported arc 15,400 µg/1 calcium, 38,100 µg/1 
sodium and 55J mg/I chloride. Sodium and calcium levels on the west side of Route 
167, away from any site influence, were much higher. Calcium was meaJured at 47,600 
µg/1 and sodium was 181,000 µg/1. 

4.2.1.2 Site Access Road Ditches 

Sediment and surface water samples were collected from the drainage ditches that occur 
on both sides of the site access road. The majority of sampling was conducted from the 
ditch south of the road because the majority of surface runoff, including that from the 
disposal pits, the saltwater ponds and the storage tank area, exits the site through this 
ditch. Sample locations are shown on Figures 2.2-2 and 2.2-3. 
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Site drainage/runoff access road ditch sediment samples were analyzed for '!'CL organics, 
T AL inorganics, chloride and TPH. Phase 1 samples were additionally analyzed for 
cyanide, TCL pesticides and PCBs and soil pH. Three of the five sediment samples 
collected during Phase. 2 were also analyzed for dioxins and furans. This was done to 
study the extent of contamination in the event detectable levels were found during the 
analysis of pit sludge or pond sediments. Pesticides/PCBs were not requested during 
Phase 2 since detectable levels were not found during Phase I. Two of the samples did, 
however, receive pesticide/PCB analysis by the laboratory, therefore, the results are 
included in the data tables. 

4.2.1.2.1.1 Sue Access Road Ditch Sediment Samples - Organics 

The volatile compounds detected in the site access road ditch sediments are included in 
Tables 4.2-9 and 4.2-14. Methylene chloride and acetone were the only compounds 
detected. These compounds were also detected in the laboratory blanks. One volatile 
TIC at 1 SJ µg/kg was identified as an unknown hy,jrocarbon in the Phase 2 sample 
collected at the property line from the south ditch. No other TICs were identified in any 
of the remaining samples. 

The only TCL scmivolatiles detected (fables 4.2-9 and 4.2-14) were benzoic acid at 641 
~,g/kg in the north site road ditch and bis (2-ethylhexyl) phthalate in both the north and 
south ditches. The highest phthalate was 490BJ µg/kg in the ditch leading from the large 
pond to the access road ditch. Bis (2-ethylhexyl) phthalate was also detected in the !ab 
blanks for the majori•.y of samples. 

Various scmivolatile TICs were also detected in the site access road ditch sediment 
samples (fables 4.2-10 and 4.2-15). The majority of the TICs were not reported as 
specific compounds but were labeled as unknowns or unknown hydrocarbons. 
Tetrachloroethane was identified in two of the ditch samples collected during T•hase 2, 
with the highest value reported at 440J µg/kg. This volatile compound, however, was 
not identified in the volatile analysis. Diethylbcnzene was identified at 460111g/kg ir the 
ditch kading from the pond. This compound was not identified in a corresponding 
duplicate sample. Compared to background soil levels and Route 167 ditch sediments, 
there is a greater number of TICs, with a greater concentration in the south access road 
ditch. 

The TPH results for Phase 1 access road ditch sediment samples were determined to be 
unusable due to low matrix spike recovery and are not reported. The TPH data for 
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Phase 2 (Table 4.2-9) indicated low detectable levels in three of the five samples, the 
highest being 60.0 mg/kg, which occurred at the site boundary. 

As indicated previously, pesticides and PCBs were not detected during Phase I, therefore 
additional analysis was not requested. However, two of the sediment samples, those 
from the ditch leading away from the pond, were analyzed. Their results are included 
in Table 4.2-11. Four pesticides, dieidrin, 4,4'-DDE, endrin and 4,4'-DDT, were 
detected at levels below the normal rep,.1rted detection limit. Endrin was also detected 
in the laboratory's blank sample and 4.4'-DDE and 4,4'-DDT are qualified due to the 
fact that the quantitation of the samp:~ results did not meet required limits. 

Result.5 of the dioxin and furan analysis are presented in Table 4.2· 12. Often dioxin and 
furan isomers are referred to in their abbreviated fonns such as X,X,2,3,7,8-
hexachlorinated dibenzo-p-dioxin. This notation implies that a chlorine atom is 
positioned on the dioxin molecule carbons corresponding to the numbered positions of 
2,3,7 and 8. The "X,X" signifies that two other chlorine atoms are located on the 
molecule at any two of the remaining positions; 1,4,6 or 9. Since the positions other 
than 2,3,7 or 8, arc not associated with toxicity of the dioxin molecule, they are usually 
abbreviated. These abbreviated forms were utilized on the d;oxin and furan data 
summary tables. 

The most toxic dioxin isomer is 2,3,7,8-TCDD (tetrachlorodibenzo-p-dioxin) (Mocarelli, 
et. al, 1991). Yet, other dioxins and furans, which are chlorinated in the 2,3,7, and 8 
positions on the molecule, exhibit toxicity but to a lesser degree. Procedures for 
evaluating these toxicities have been outlined which make use of a toxicity equivalence 
facwr (TEF) (lJ.S. EPA 1989). A TEF has been assigned to each of the various 2,3,7,8-
dioxins and furans based on their individual toxicities compared to 2,3,7,8-TCDD. The 
concentration each 2,3,7,8-isomer detected in a sample is multiplied by its TEF value. 
These are summed to indicate the samples' total toxicity equivalence to 2,3,7,8-TCDD. 
The TEF values for non-2,3,7,8-isomers are zero. Hence, a sample with no detectable 
concentration of 2,3, 7,8-TCDD may still be considered toxic due to the presence of other 
isomers. 

No detectable levels of 2,3, 7 ,8-TCDD were reported in the site access road ditch 
sediment samples. Two samples (one being a duplicate) were collected from the 
drainage ditch that leads away from the large pond. Results indicate a detectable level 
of 1,2,3,4,6, 7,8-HpCDD (heptachlorinated dibenzo-p-dioxin) at 0.16571 µg/kg in one of 
the samples and a detectable level of OCDD (octachlorodibenzo-p-dioxin) at 6.85261 
µg/kg in the other. The only other detectable dioxin was l.3803J µg/kg OCDD in the 
ditch sample collected where the drainage ditch becomes parallel with the access road. 
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No detectable levels were identified in the sample collected at the site boundary. The 
highest toxicity equivalence to 2,3,7,8-TCDD was recorded as 0.01. 

4.2.1.2.1.2 Site Access Road Ditch Sedimenl Samples - lnorganics 

The inorganic results for the site access road ditch sediment samples are reported in 
Tables 4.2-13 and 4.2-16. Chloride, total solids and pH are also reported. Arsenic 
levels detected in the south access road ditch and the saltwater pond ditch are elevated 
compared to the background soil levels reported in Section 4.1. The highest arsenic 
value reported was 27.6 mg/kg in the sample collected mid-way along the pond. Similar 
arsenic levels were detected in the upstream ditch samples along Route 167, Section 
4.2.1.1. 

The single cobalt value of 38.4 mg/kg for the Phase 1 access road ditch sediment sample, 
col!ected at the site boundary, is noticeably higher than the other ditch samples and the 
majority of background soil samples. Only in deeper boring soil samples, Section 4.4, 
were higher cobalt values reported. Lead was detected in the Phase 1 south access road 
ditch sami- · 'S at 27.3J mg/kg and 75.3J mg/kg, which are higher than the other ditch 
sediments 1d the majority of background samples. These elevated levels were not 
duplicated in the Phase 2 samples, with the highest measured value being 15. IJ mg/kg. 
Mercury was also detected in the two Phase I samples collected from the south access 
road ditch at 1.3 mg/kg and 0.25 mg/kg. The other south ditch samples had mercury 
kvels below detection with the highest detection limit being 0.11 U mg/kg. 

Chloride levels of soils along the access road are also higher than the majority of 
background values. The highest detected chloride value was 1,257 mg/kg. 

4.2.1.2.2 Siie Access Road Water Samples 

Site access road Jitch surface water samples were analyzed for TCL organics and TAL 
inorganics, including cyanide, chloride, TOC and COD. Sample locations are shown on 
Figure 2.2-3. 

4.2.1.2.2.1 Site Access Road Water Samples - Organics 

The only volatile organic detected in the site access road ditch surface water samples was 
methylene chloride (Table 4.2-17). This compound, however, was also detected in the 
laboratory blanks. 
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The only TCL semivolatile organic detected in the surface waters was diethylphthalate 
at 21 µg/l in a duplicate of a surface water sample collected from the north access road 
ditch. A single semivolatile TIC was identified in each of the north access road ditch 
surface water samples with the higher of the two values being reported at t3J µg/l. 

TOC and COD values, also reported on Table 4.2-17, show no indication of organic 
impacts to the surface waters on either side of the access road. 

The only pesticide/PCB detected was aldrin at O. IJ µg/1 in the south access road ditch 
sample. Results are reported in Table 4.2-18. 

4.2.1.2.2.2 Site Access Road Water Samples - lrtorgaaics 

The inorganic results for the site access road ditch surface water samples are reported 
in Table 4.2-19. Chloride, temperature, conductivity and pH are also reported. The 
south site access road ditch had a barium level of 53 I µg/1 and the north access road 
ditch had levels of 329 µg/1 and 338 µg/1 in the two samples collected. As indicated in 
Section 4.2.1.1, the barium level downstream from the access road ditch confluence into 
the Route 167 ditch is higher than that measured upstream, 268 µg/1 versus IOlB µg/1. 
It appears that barium is being carried off-site by surface runoff. The levels detected 
resulting in the off-site ditch are, however, no greater than levels detected on the west 
side of the highway. 

The north access road ditch surface water sample had an elevated lead level of 21.41 
µg/1. The duplicate of this sample had only 7. 7J µg/1 possibly indicating that the lead 
is related to the suspended solids in the sample and is not in solution. Calcium, sodium 
and chloride were also elevated with the highest values being measured in the south 
access road ditch. The values are 23,800 µg/1 calcium, 66,100 µg/1 sodium and 1351 
mg/I chloride. 

4.2.1.3 Southeast and Southwest Corners 

The southwest corner of the property used to be the discharge location for the large 
pond. This discharge no longer occurs and drainage in the ditch that ex.tends to the west 
is limited to runoff collected from ofrsite and the very southwest comer of the PAB site. 
Precipitation on the east side of the property drains to the. south, collects and infiltrates 
the soil near the southeast comer. Runoff in this area was not observed leaving the 
property due lO a systems of berms constructed around the property edge. During the 
Phase I investigation, a sediment sample was collected from both drainage areas to 
evaluate potential impacts. A water sample was also collected from the southeast area. 
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Sufficient water was not present in the southwest drainage area to obtain a sample. 
Sample locations are shown on Figure 2.2-2. and 2.2-3. 

4.2.1.3.1 SouJheast and Southwest Comer Sediment Samples 

The southeast and southwest comer site drainage/runoff sediment samples were analyzed 
for TCL organics, TAL inorganics including cyanide, chloride, TPH and pH. 

4.2.1.3.1.1 Southeast and Southwest Corner Sediment Samples• Organics 

The organic compounds detected in the southeast and southwest comer sediment samples 
are included in Tables 4.2-14 and 4.2-15. The only volatile organics detected were 
methylene chloride and acetone which were also detected in the associated laboratory 
blanks. The only semivolatile identified was henzoic acid at 571 µg/kg in the southwest 
drainage ditch. 

Various semivolatile TICs were also detected in the two comer sediment samples (Table 
4.2-15). A greater number of TICs, at higher concentrations, were detected in the 
southwest ditch compared to the southeast area. Several of the TICs were identified as 
unknown hydrocarbons. A correlation between the TI Cs and TPH values cannot be made 
because the TPH values were determined to be unusable due to low matrix spike 
recovery. TPH values are therefore not reported. 

No detectable levels of TCL pesticides or PCBs were found in either of the sediment 
samples [Table 4.2-18). 

4.2.1.3.1.2 Southeast and Southwest Comer Sediment Samples - lnorfanics 

The inorganic results for the southeast and southwest comer sediment samples are 
reported in Table 4.2-16. Chloride, total solids and pH are also reported. The barium 
levels of 217 mg/kg and 2 l 7J mg/kg detected in the southwest and southeast ditches, 
respectively, are slightly higher than the majority of the background soil samples. The 
calcium levels of 2,410 mg/kg and 3,180 mg/kg are also higher than most of the 
background soil samples. Magnesium is also elevated in the southeast drainage ditch 
with a reported value of 2,990 mg/kg. The detection of thallium at 0.90J mg/kg is also 
higher than background levels. 
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The water sample, collected from the southeast comer drainage ditch, was analy1..ed for 
TCL organics, TAL inorganics including cyanide, chloride, TOC and COD. The sample 
location is shown on Figure 2.2-3. 

4.2.1.3.2.1 Southeast Comer Water Sample - Qa:a11ics 

The only volatile organic compound detected in the southeast comer drainage ditch 
surface water sample is included in Table 4.2-17. Methylene chloride, detected at 8BJ 
µg/1, was also detected in the associated laboratory blank. There were no other organic 
compounds detected in the sample (Tables 4.2-17 and 4.2-18). 

4.2.1.3.2.2 Southeast Comer Water Sample - ltlorganics 

1l1e inorganic results for the southeast comer surface water sample arf' reported in Table 
4.2-19. Chloride, temperature, conductivity and pH are also reported. The sodium level 
of 79,800 µg/l is the only noticeably elevated inorganic compound when compared to the 
off-site drainage ways (fable 4.2-8). Chloride, at 7.51 µg/1, is much lower than the site 
drainage/runoff samples along Route I 67. 

4.2.2 Southeast Marsh Area 

During the Phase 1 investigation, a sediment/soil and a surface wa:er sample were 
collected from a marshy area located at the southeast end of the property, south of the 
south pit (Figures 2.2-2 and 2.2-3). Runoff from this area was not observed. The water 
collects, evaporates and infiltrates the soil. During Phase 1, this area was viewed as a 
possible seep from the south disposal pit as this area had never been viewed dry. 
However during Phase 2, this area was found to be dry and the idea of a possible seep 
was discounted. During Phase 2, seven soil samples, including a duplicate sample, were 
collected from the three locations shown on Figure 2.2-2. Two depth discrete samples 
were collected at each location, a 0-1 ft and a 2-3 ft sample. 

4.2.2.1 Southeast Marsh Area Sediment/Soil Samples 
• 

During Phase I , the sediment/ soil sample was analyzed for TCL organics and T AL 
inorganics, including cyanide, chloride, TPH and pH. The same parameters were 
analyzed for during Phase 2 except cyanide, pesticides/PCBs and pH. These were 
excluded due to the non-detectable results and absence of abnormal pH reported from the 
Phil~l __ s;µnple. 
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4.2.2.1.1 SouJheast Marsh Area Sediment/Soil Samples - Organics 

The volatile compounds detected in the southeas,t marsh area sediment/soil Sllllples are 
included in Table 4.2-20. Methylene chloride and acetone were detected in the Phase 
1 soil sample as well as the laboratory blank. The !eve: of acetone detected, 260BD 
µg/kg, was evaluated as potentially not being fully the result of laboratory induced 
contamination. The Phase 2 investigation, however, only had acetone detected once and 
at a much lower level, 8J µg/kg in the 2-3 ft soil sample collected at the west location. 
Tetrachloroethene was also detected in the Phase I soil/sediment sample at 9JD µg/kg. 
This compound was not detected in the l'hase 2 soil samples. Additionally, the 
tetrachlorocthene was only detected in the laboratory diluted sample. The first analysis 
indicated tetrachloroethene as undetected at 6U µg/kg. The presence of this compound 
may therefore be a lab-induced contaminant. The sample had been diluted and 
reanalyzed due to the detected elevated level of acetone. 

The semivolatiles detected included diethylphthalate, di-n-butylphthalate and bis (2-
ethylhexyl) phthalate. With the exception of diethylphthalate, at 29J µg/kg in the 2-3 ft 
sample from the east location, all the southeast marsh soil/sediment samples had 
phthalates detected in the associated lab blanks also. The only other TCL semivolatile 
detected was 2-methylnaphthalene at 43J µg/kg in the 0-1 ft sample from the west 
location. 

Various semivolati!e TICs were reponed for the Phase 2 soil sample including unknown 
hydrocarbons and unknown alkanes (Table 4. 2-2: ). The highest value reporteo was 
identified a.s an unresolved hydrocarbon complex with an estimated concentration of 
i, 120,000J µg/kg in the 0-1 ft sample from the west location. The 2-3 ft sample from 
the eas,t location had the le.isl ·number of TJCs identified with three. 

The only detectable TPH value reported for the Phase 2 southeast marsh soil samples was 
for the 0-1 ft west location sample at 131 mg/kg (Table 4.2-20). The Phase 1 
soil/sediment sample had a detectable concentration of 5.5 mg/kg. 

Pesticide/PCBs were not detected in the Phase I sample and were therefore not analyzed 
for during Phase 2. 

4.2.2.1.2 Southeast lliarsh Area Sedimeni/S,;ii Samples - lnorganics 

The inorganic results for the southeast marsh soil/sediment samples are reported in Table 
4.2-22. Chloride, total soiids and pH are also reported. The surface soils (0-1 ft) in the 
southeast marsh area contained barium levels greater than those found in background soil 
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samples. The highest level was reported in the west location at a concentration of 4,370 
mg/kg. The 2-3 ft samples were within the background levels reported. The west 
location also had elevated levels of calcium (4,580 mg/kg), cobalt (16.6 mg/kg), mercury 
(0.27 mg/kg), nickel (23. l mg/kg) and zinc (277 mg/kg). Only cobalt (12.2B mg/kg) 
and nickel (25.6 mg/kg) remained elevated in the 2-3 ft sample. Cobalt was also 
elevated in the 0-1 ft sample from the east location (23.1 mg/kg) but decreased to 2.9B 
mg/kg in the 2-3 ft soil sample. 

4.2.2.2 Southeast l\farsh Area Water Sample 

During Phase I the surface water sample collected from the southeast marsh area was 
analyzed for TCL organics, TAL inorganics, including cyanide, chloride, TOC and 
COD. The sample location is shov·n on Figure 2.2-3. 

4.2.2.2.l SouJheast Marsh Area Water Sample - Organics 

No volatile or scmivolatile organics were detected in the water sample collected from the 
southeast marsh area (Table 4.2-17). TOC (40 mg/I) and COD (96 mg/I) values were 
slightly higher than those reported for other surface waters, however, this may be due 
to the marshy (decaying vegetation) nature of this area. The organic analysis provides 
no indication of contamination. 

The only pesticide/PCB detected was beta-BHC at 0.20 µg/1 (Table 4.2-18). 

4.2.2.2.2 SouJheast t.farsh Area Water Sample - Inorganics 

The inorganic results of the surface water sample collected from the southeast marsh area 
are reported in Table 4.2-19. Chloride, temperature, conductivity and pH are also 
repo1ted. Barium (6691 µg/1), iron (6,920 µg/1) and manganese (2,320 µg/1) were 
detected at levels greater than that detected in off-site drainage paths. Arsenic, at 6.4B 
µgfl, was detected at higher values off-site but this value is the highest value recorded 
in on-site surface runoff. 

4.2,3 Abandoned Canal 

During the Phase 1 investigation, three sediment samples and three surface water samples 
were collected from the abandoned canal located east of the site. The sample locations 
are shmvn an Figures 2.2-2 and 2.2-3. 
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The sediment samples from the canal were analyzed for TCL organics, T AL inorganics, 
including cyanide, chloride, TPH and pH. 

4.2.3.1.1 Abandoned Canal Sediment Samples• Organics 

The volatile organic compounds detected in the abandoned canal sediment samples are 
included in Table 4.2-14. Methylene chloride, acetone and chloroform were detected in 
the samples as well as in the laboratory blanks and therefore are considered attributable 
to laboratory impact. The only other volatile organic detected was 4-methyl-2-pentanone 
at 2J µg/kg in the middle canal sediment. 

The semivolatile analysis (Table 4.2-14) revealed low levels cf benzoic acid in all three 
canal sediment samples. The highest reported value, 150J 11g/kg occurred in the n01th 
canal sediment sample. Benzo(a)pyrene was detected at 1 OOJ µglkg and 971 µg/kg in the 
south canal and north canal sediment samples, respectively. The only other TCL 
semivolatilc was bis (2-ethylhexyl) phthalate at 75J µg/kg in the north canal sediment. 

Various unknown semivolatile TICs were also detected in the canal samples (Table 4.2-
15). The two highest concentrations were detected as unknown TICs at 3,000J µg/kg 
identified in the south and the middle canal sediment samples. TPH values were 
determined to be unusable due to low matrix spike recovery and are therefore not 
reported. 

No detectable levels of TCL pesticides or PCBs were found in the sediment samples. 

4.2.3.1.2 Abandoned Canal Sediment Samples - Inorganics 

The inorganic results of the canal sediments are reported in Table 4. 2-16. Chloride, total 
solids and pH are also reported. Mercury was detected in the south and the middle canal 
sediments at 0.20 mg/kg and 0.14 mg/kg, respectively. The north canal sediment 
repo1ted mercury as undetected 0.150 mg/kg. 

4 .. 2.3.2 Abandoned Canal Water Samples 

The surface water samples collected from the abandoned canal were analyzed for TCL 
organics, TAL inorganics, including cyanide, chloride, TOC and COD. The sample 
locations are shown on Figure 2.2-3. 
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The organic compounds detected in the surface water samples are included in Tables 4.2-
17 and 4.2-18. The only volatile organic detectetl was methylene chloride which was 
also detected in the associated laboratory blank. The only TCL semivolatile detected was 
bis (2-ethylhexy!) phthalate at 31 µg/1 in the S01Jth canal surface water sample. The only 
semivolatile T!Cs identified were in the north canal surface water sample. These 
compounds 1,;,•ere also detected in the laboratory blank. TOC and COD values repol}ed 
for the canal surface water samples (Table 4.2--17) provide no indication of 
contamination. No detectable level of TCL pesticides or PCBs were found in the canal 
water samples (Table 4.2-18). 

4.2.3.2.2 Abandoned C,anal llater Samples - Inorganics 

The inorganic results of the canal water samples are reported in Table 4.2-19. Chloride, 
temperature, conductivity and pH are also reported. The levels detected were nut greater 
than concentrations found in off-site drainage ditches. In most instances, the canal water 
samples produced values which were much lower. 

4.3 CO!'l.1'Al\1INA..l'IIT SOURCF.S 

The potential contaminant source areas investigated during the field activities include: 
the ponds, the disposal pits and the storage tanks. 

4.3.1 Saltwater Pond 

During the Phase I investigation, several sediment and surface water samples were 
collected from the main body of the saltwater (large) pond. A surface water sample and 
a duplicate surface water sample were collected using a HDPE beaker. The sample was 
composited from four different locations: southwest, northwest, southeast and northeast 
areas of the pond. A subsurface sample was collected by using a subsurface grab 
sampler. This sample was composited from the same four locations as the surface water 
samples. Four sediment samples were also collected at these same 4 locations with a 
S.S. hand auger. The samples collected from the southwest and northwest areas of the 
pond were taken from the top I ft of sediment. The sample collected from the southeast 
corner of the pond was collected from the 1-2 ft depth. The sample collected from the 
deeper pit area, in the northeastern corner of the pond, was collected from the 1.5-2.5 
ft depth of sediment. The sampling locations are shown in Figures 2.2-3 and 2.3-1. 
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During the Phase 2 investigation, the sampling effort was concentrated toward two areas 
within the large body of the saltwater pond. The southeast comer of the pond and the 
pond islands (mounds) were examined in greater detail. The southeast comer was 
studied by probing and collecting samples to determine the extent of the visually 
contaminated, black sludge/sediment and to search for a possible piping connection 
between the pond and the south disposal pit. The pond islands were sampled to find out 
if they were, at one time, used as disposal mounds and to characterize any waste 
material that may remain. The sampling locations are shown in Figure 2.3-2. 

Although the Phase 1 investigation identified a deeper pit area in the northeast comer of 
the pond, the Phase I analytical results did not indicate that this area had been utilized 
for disposal. Additional investigation of the sediments in this area was therefore not 
conducted in Phase 2. 

During Phase 2, one additional surface water sample was collected from the pond, at the 
point of discharge, near the former tank area. This location is shown on Figure 2.2-3. 

4.3.1.1 Saltwater Pond Sediments 

The saltwater pond sediment samples collected during Phase I were analyzed for TCL 
organics, TAL inorganics, cyanide, TPH and pH. During Phase 2, the pesticide/PCB 
analysis, cyanide and soil pH analyses were excluded as detectable levels of 
pesticide/PCBs or cyanide and abnormal pH values were not identified during Phase I. 
The sediment/clay samples collected in Phase 2 were also analyzed for dioxins and 
furans. This was performed to check for the possible past disposal of unknown chemical 
wastes at the site. 

4.3.1.1.1 SaUwater Pond Sediments - Organics 

The volatile organic compounds dete::ted in the saltwater pond sediments are included in 
Table 4.3-1. Methylene chloride and acetone were detected in most of the samples as 
well as the laboratory blanks and are considered attributable to laboratory impacts. 
During the Phase 1 sampling effort the only sediment sample that had any detectable 
volatiie Tl Cs was the sample from the southeast. comer. This sample was reported to 
contain 14J µg/kg of an unknown hydrocarbon. During the Phase 2 investigation, the 
only sample that had identified volatile TICs was the sample collected at the suspected 
discharge pipe from the south pit. This material was an oily black sediment with a 
petroleum odor and contained various cyclohexanes, the highest of which is reported as 
801 µgikg. The underlying clay sample did not have any volatile TlCs reported. 
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The only TCL semivoiatiles detected in the Phase 1 saltwatt!r pond sediment samples 
(Table 4.3-2) were from the southeast comer. Phenanthrene (2801 µg/kg), 2-
methylnaphthalene (2 IOJ µg/kg) and bis (2-ethylhexyl) phthalate were detected. This 
sludge sample also had numerous semivolatile TICs detected including several substituted 
naphthalenes (Table 4.3-4). The highest single CC'llpound was 12,000J µg/kg of an 
unknown hydrocarbon. The other saltwater pond sediment samples had only minor 
semivolatile TICs detected, similar to those detected in the background soil samples. 

The Pha.~e 2 saltwater pond sediment san1ples detected n11r.1~rous polycyclic aromatic 
hydrocarbons (PAHs) in the southeast corner of the large pond (Tables 4.3-2 and 4.3-3). 
The highest concentrations were 2-methylnaphthalene (5,670 µg/kg), phenanthrene (2,750 
µg/kg) and fluorene (1,0701 µg/kg) in the sample collected by the south pit discharge 
pipe (ID #301B-10-91). The only scmivolatile detected in the clay sample, collected 
from beneath the sediment, was I !OJ µg/kg of di-n-butylphthalatc. The other sediment 
samples indicated much less semivolatile contamination radiating in an outward direction 
from the discharge pipe. 

The largest concentrations of semivolati!e TI Cs (Tables 4.3-4 and d .3-5) were also 
identified in the sediment sample collected by the south pit discharge pipe (ID #301B-10-
91). The majority of compounds were identified as substituted naphthalenes and 
unknown hydrocarbons. The concentrations of individual compounds were as high as 
34,000J µg/kg. The underlying clay sample had much lower concentrations of TICs 
detected. Concentrations and the number of compounds detected in the sediment samples 
significantly drop off as their locations move to the west and northwest, toward the main 
portion of the pond. 

As shown in Tables 4.3-6 and 4.3-7, OCDD (octachlorodibenzo-p-dioxin) was detected 
at low levels in all hut two of the Phase 2 saltwater pond sediment samples. The highest 
value of OCDD was 2 4438J µg/kg. The only other compound detected was 0.2916J 
µg/kg of 1,2,3,4,6, 7 ,8-HpCDD (heptachlorodibenzo-p-dioxin) in sample ID #303-I0-91 
collected near the southern bank in the southeast corner. Due to t~ . ..; low values detected 
and the lower relative toxicities of these compounds compared to 2,3,7,8-TCDD, all 
pond sediment samples were calculated to have a toxicity equivalence to 2,3,7,8-TCDD 
of less than 0.01 µg/kg. 

No detectable level of TCL pesticides or PCBs were found in any of the Phase 1 
saltwater pond sediment samples. A.s indicated previously, Phase 2 sediment samples 
were not analyzed for pesticides or I'CBs. 
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Tables 4.3-2 and 4.3-3 also present the results of the TPH anaiysi:. The Phase 
sediment analysis for TPH was determined to be unusable due to low matrix spike 
recovery and is not reported. The Phase 2 analysis shows agreement with the 
semivolatile analysis results in that the highest TPH value was reported for the saltwater 
pond sediment sample collected by the discharge pipe at 4,167 mg/kg. The underlying 
clay had a undetected level at 27U mg/kg. Levels were greatly reduced in the outlying 
samples. 

4.3.1.1.2 SaltwaJer Pond Sediments - lnorganics 

The inorganic results for the saltwater pond sediment samples are presented in Tables 
4.3-8 and 4.3-9. Chloride, total solids and pH are also reported. Compared to 
background soil samples, barium is noticeably elevated in the sediment in the large pond 
with levels being much higher in the southeast comer. Levels detected in the southwest 
end (3751 mg/kg) and the northwest end (329J mg/kg) are elevated compared to 
background soils but are less than levels detected off-site in background ditch sediments. 
The highest value recorded was 9,860J mg/kg in the sediment sample collected at the 
western limit of the Phase 2 sampling effon conducted in the southeast comer (ID #309-
10-91 ). The clay sample collected from beneath the sediment at the south pit discharge 
pipe was recorded at 1231 mgfkg which is comparable to background soil values. 

Compared to background soils, elevated levels of calcium, chromium, cobalt and zinc 
were also reponed in the southeast comer. Arsenic was elevated in two sediment 
samples (ID /1301B-I0-91 and 305-10-91) at 14.SJ and 14.2J mg/kg, respectively. Lead 
was also elevated in sample ID #305-10-91 at 51.81 mg/kg. Sodium was noticeably 
higher in only the clay sample (ID #302-10-91) at I, 120B mg/kg. Chloride levels were 
not measured above background levels. 

The saltwater pond sediment samples were also screened in the field for radiation using 
a hand held radiation meter. This was done to check for potential naturally occurring 
radiation associated with oil and gas exploration and production. No readings above 
background were detected in any of the samples. 

4.3.1.2 Saltwater Pond Water 

The saltwater pond water samples collected during Phase I were analyzed for TCL 
organics, TAL inorganics, cyanide, chloride, TOC and COD. For the Phase 2 water 
sample collected, the COD analysis was replaced with TPH. 
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The only volatile organic compound detected in the saltwater pond water was methylene 
chloride (Table 4.3-10). Toi.s compound was also detected in the laboratory biank and 
is considered attributable to laboratory influence. 

The only TCL semivolatile detected in the Phase 1 water samples (fable 4.3-11) was 
benzo(g,h,i)pcrylene at 6J µg/1. The only TCL semivolalile detected in the Phase 2 
water sample was bis (2-ethylhexyl) phthalate at l lJB µg/1, which was also detected in 
the laboratory blank. Only one non-blank related TIC was detected in the Phase I 
samples, 9J µg/1 of an unknown compound. The Phase 2 sample had eight non-blank 
related TICs detected, the highest was recorded at 7J µg/1 of an unknown. Although an 
indication of contamination is not evident, the TOC value of 30.5 mg/I in the Phase 2 
sample is higher than the greatest value of 1 I.OJ mg/1 detected in Phase L TPH was 
measured in Phase 2 at I. 25 mg/I. 

The pesticides aldrin and endosulfan I were detected at very low levels in the Phase I 
saltwater pond water samples (Table 4.3-12). These compounds were undetected in the 
Phase 2 sample. As shown in Table 4.3-12, various other pesticides were detected in the 
Phase 2 sample. The values are all estimated due to the extremely low concentration 
reported and difficulty in quantifying the results. 

4.3.1.2.2 Sa/Jwater Pond l\-ater - /norganics 

The inorganic sample results for the saltwater pond water samples are presented in Table 
4.3.13. Initially, during Phase 1, three composite water samples were collected from the 
large pond. A sample of subsurface water, taken near the bottom of the pond, and two 
surface water samples, gathered from the top I foot, were collected. Elevated levels of 
barium were present in the samples, the highest level being 1,550 µg/1. Calcium, sodium 
and chloride were also elevated compared to off-site ditch samples and canal samples. 
The analytical results of these initial samples became available while field work was on 
going during Phase I. Based on the results, two additional samples were collected from 
the large pond for inorganic analysis, one was filtered (0.45 micron), ID #621-03-91, and 
the other was analyzed for total metals as done previously, ID #620-03-91. The samples 
were collected from the pond immediately prior to the pond outfall, southwest of the tank 
area. Elevated barium (2,890 µg/1) and chromium (21. 7 µg/1) were detected in the 
sample analyzed for total metals. Calcium and sodium were also elevated. The filtered 
s.1mple showed a 47% re.iuction in the barium level, down to 1,380 µg/1. Chromium 
was red11ced to below detection at 2U µg/1. The calcium and sodium levels showed no 
reduction. Although not originally elevated compared to other surface water samples, 
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the levels of aluminum, iron, lead, magnesium, manganese and potassium also showed 
a decrease in the fit tered sample. 

Two additional surface water samples (ID #301A-10-91) were collected from the 
saltwater pond at the outfall location during Phase 2. One was filtered and one was 
analyzed for total metals. As with the previous samples, barium and chromium were 
elevated in the total analysis. Higher values of aluminum, copper and manganese were 
also detected. A marked reduction in filtered values was again realized in the majority 
of metals. The only discrepancy noted was for zinc. The reported value increased from 
22.2U µg/1 to 245 µg/1 in the filtered sa.'llple. This larger value is suspect based on the 
undetected levels previously reported in the Phase I data and the unfiltered Phase 2 
sample. 

4.3.1.3 Islands/Mound5 

The islands (raised soil mounds) in and near the large pond were investigated during 
Phase 2. The sampling locations are shown on Figure 2.3-2. These areas were 
suspected of possibly being waste material that was deposited during past site operations. 
At each location a surface (0-1 ft) and subsurface (2-3 ft) soil sample were collected and 
analyzed for TCL organics, T AL inorganics, TPH and chlorid'!. During the sampling, 
no visual identification of waste or oily materi:1.; was made. 

4.3.1.3.1 lslilnds/Mounds - Organics 

The volatile organic compounds detected in the island/mound soil samples are included 
in Table 4. 3-15. Acetone was detected in many of the samples as well as the related 
laboratory blanks. The only other volatile compound detected was 2-butanone, which 
was detected in the deeper sample collected from the soil mound near the north end of 
the pond (1D #246-10-91). Although not detected in the associated lab blank, 2-butanone 
is a common laboratory contaminant and, based on other site sample results, its presence 
is not suspected at the site. 

The semivolatile organic results are presented in Table 4.3-16, 4.3-17 and 4.3-18. There 
were only three semivolatile compounds detected in all of the island/mound samples. 
These compounds arc all commo:1 laboratory contaminants: bis(2-ethylhexyl)phthalate, 
di-n-butylphthalate and diethylphthalate. 

Various semivolatile TICs were detected in the island/mound soil samples. There is a 
noticeable correlation between the total concentrations and the depth of the sample. 
Higher levels were consistently found in the surface (0-1 ft) samples. Most of the TICs 
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were identified as unknowns, unknown alkanes or unknown hydrocarbons. One set of 
noticeable results were for the surface sample collected from the island west of the 
fonner tank battery (ID #243-10-91) which identified the material present as CzJ through 
<; 1 alkanes. 

Although various semivolatile TICs were detected, the TPH values reported for the 
samples were all below the detection limits (28U - 32U mg/kg). Results are reported on 
Tables 4.3-16, 4.3-17 and 4.3-18. In all but sample ID #245-10-91, these detection 
limits are above the total concentration of all non-lab associated semivolatile TICs. 

Pesticide/PCB concentrations in all the samples were below dete.ctable levels. 

4.3.1.3.2 Island/Mounds - lnorganics 

The inorganic island/mound soil sample results are presented in Tables 4.3-22, 4.3-23 
and 4.3-24. Chloride and total solids are also reported. Because the soil is not in its 
natural state (has been previously excavated) the values obtained were compared to the 
background soil values measured for both the 0-1 ft depth and the 1-3 ft depth soils, as 
previously shown in Table 4.1-A in Section 4.1. 

Calcium and magnesium were found to be elevated in the majority of samples. Only one 
sample (ID #236-10-91) was found to contain noticeably elevated values of several other 
metals including barium (304 mg/kg), beryllium (2.2 mg/kg), cobalt (15.4 mg/kg) and 
nickel (26.6 mg/kg). The only other samples that had elevated elements were sample ID 
#212-10-91 with a cobalt level of 13.9 mg/kg and sample ID #235-10-91 with sodium 
at 816B mg/kg and chloride at 1,442 mg/kg. 

4.3.2 Northwest Pond 

During the Phase I field investigation, sediment and surface and subsurface water 
samples were collected from the northwest pond and the adjacent low area. During the 
Phase 2 study, an elongated mound of soil located in the northeastern comer of the area 
was sampled to evaluate the potential that it contained waste material from past site 
operations. The sample locations are shown on Figure 2.2-3 and 2.J.-1. 

4.3.2.1 Northwest Pond Sediments!Mound 

The sediment samples and soil samples collect from the mound in the northwest pond 
area were analyzed for TCL organics, TAL inorganics, chloride and TPH. Sediment 
samples were also analyzed for cyanide and pH. 
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The volatile organic results of the northwest pond area sediment and soil samples are 
presented in Table 4.3-25. Methylene chloride and acetone were detected in many of the 
samples as well as the laboratory blanks and are considered attributable to laboratory 
influence. 

The only TCL semivolatiles detected (Table 4.3-25) were phthalate esters in the mound 
soil samples. All the values reported were below the normal quantitation limits. 

Only a minor level of semivolatile TICs (Table 4.3-26) were detected in the northwest 
p;:md sediments, similar to background soil detection. Several unknown hydrocarbons 
were identified in the mound soils, however, all were at low concentrations. The highest 
value was 6701 µg/kg in a 2-3 ft sample. Numerous laboratory blank contaminants were 
also detected. 

The results for TPH are presented in Table 4.3-25. Only one mound soil sample had a 
detectable level of 55.0J mg/kg. The TPH results for the northwest pond sediment 
samples were determined to be unusable due to low matrix spike recovery and are not 
reported. 

Pesticides or PCBs were not detected in the northwest pond sediment samples (Table 4.3-
27). Endosulfan I and endosulfan Il were detected at very low levels in the mound soil. 
The values were estimated due to the low detected concentration and difficulty in 
quantifying the results. Endosulfan II was also detected in the associated laboratory 
blanks. 

4.3.2. 1.2 Northwest Pond Sediments/Mount - lnorganics 

The inorganic results from the northwest pond area soil and sediment samples are 
presented in Table 4.3-28. Chloride, total solids and pH are also reported. Compared 
to background soils, the sediment samples from the northwest pond had a slight! y 
elevated concentration of barium in the samples collected from the east side of the pond 
(Figure 2.3-1) at 2741 mg/kg and 2881 mg/kg for the two samples. Cobalt values were 
also slightly higher than background at 17.9 mg/kg and 17.8 mg/kg. Levels of calcium, 
magnesium, nickel, potassium and zinc were also slightly higher in the east side samples 
compared to background. 

An arsenic value of 13. 7J mg/kg was reported in the sediment sample from the adjacent 
low area. This value, as well as the other northwest pond sediment values, may be 49% 
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low due to matrix interference and low matrix spike recovery achieved by the laboratory. 
The arsenic levels in the low area and the northwest pond may therefore be slightly 
higher than concentrations detected in the background samples. 

The northwest pond sediment samples were also screened in the field for radiation using 
a hand held radiation meter. This was done to check for potential naturally occurring 
radiation associated with oil and gas exploration and production. No readings above 
background were detected in any of the samples. 

The only inorganic constituent detected above background levels in the sample collected 
from the mounded area was a single value of cobalt at 10.21 mgikg. i11e highest 
background cobalt level detected in soils down to 3 ft was 9.8B mg/kg. Higher cobalt 
values were detected in deeper background samples. 

4.3.2.2 Nortbwest Pond Water 

The water samples collected from the low area and the northwest pond were analyzed for 
TCL organics, T AL inorganics, cyanide, chloride, TOC and COD. 

4.3.2.2.1 Northwest Pond Water - Organics 

The volatile organic results of the northwest pond waters are presented in Table 4.3- IO. 
Methylene chloride was the only volatile compound detected and it was also identified 
in the laboratory blank, therefore its presence is attributed to laboratory influence. 

No TCL semivolatiles were detected in the samples and only one semivolatile TIC was 
detected in each of the three water samples collected (fable 4.3-11). For two of the 
samples, the compound was also detected in the laboratory blank, therefore their presence 
is uncertain. The only other TIC detected was an unknown compound at 30J µg/1 
identified in the northwest pond subsurface water sample. TOC and COD values, also 
reported on Table 4.3-11. show no indication of organic impacts to the ponded water. 

No pesticides or PCBs were detected in the water samples, as shown in Table 4.3-12. 

4.3.2.2.2 Northwest Pond Water - Inorganics 

The inorganic results for the northwest pond water samples are presented in Table 4.3-
14. Compared to off-site surface waters, the northwest pond water and the low area 
water was not found lo contain any inorganics at elevated levels. The highest total 
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barium level was 15 IB µg/1 in the low area which is much lower than the surface waters 
in the site ditches. 

4.3.3 Northwest Disposal Pit Sludge/Clay 

During the field investigations, sludge and underlying clay samples were coller,ted from 
the northwest pit at four sample locations. The sample locations are shown on Figure 
2.3-3. No surface water was present in this pit. The collection of the samples was 
perfonned by placing ~- 4 inch PVC pipe down through the sludge into the clay a1d 
obtaining the sample with a S.S. hand auger from inside the pipe casing. 

The north, middle and south locations were sampled during Phase 1. Sludge samples 
were collected at the north location at depth intervals from 0-2 ft, 7-9 ft and 14-15.5 ft. 
Underlying clay samples were collected at this location at depth intervals of 16-16.5 ft 

and 18-18.75 ft. At the middle location, sludge samples were obtained from 0-0.5 ft and 
11.5-14 ft depths with a duplicate sample taken at the 11.5-14 ft interval. Clay samples 
were collected at this location from the 15.5-16.25 ft depth and the 18-19 ft depth with 
a duplicate sample collected at the 18-19 ft interval. Sludge samples were obtained from 
the south location at depths of 4-5 ft, 9.5-10.5 ft and 14-15 ft. Clay samples were 
obtained at this location at 16.5-17.5 ft and 19-20 ft depth intervals. The samples were 
analyzed for TCL organics, TAL inorganics, cyanide, chloride, TPH and pH. The 
sludge samples were also analyzed for flash point, for heat of combustion and TCLP. 
The TCLP extract was analyzed for TCL organics and T AL inorganics. 

The Phase 2 sampling of the northwest pit was performed at the north-central location, 
shown on Figure 2.3-3. Sludge samples were collected at depth intervals from 3-4 ft, 
5-6 ft, 7-8.5 ft (including a duplicate sample), 9-10 ft and 11-12 ft. The underlying clay 
was sampled at depth intervals of 15.5-17 ft (including a duplicate sample) and 17.5-18.5 
ft. 

Due to the presence of high levels of oily, long chain hydrocarbons found in all three 
disposal pits during Phase I, the achievable detection limits were elevated relative to 
"normal" thereby reducing the usefulness of the data. In an effort to reduce the 
interference encountered in Phase I, the Phase 2 samples were analyzed for TCL 
organics following extraction by modified extraction/clean-up procedures. Several of the 
samples were also analyzed by the routine CLP organic procedure to ern1.ble a comparison 
of the two methods. The samples were also analyzed for TAL inorganics, TPH, chloride 
and dioxins and furans. 
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The volatile organic results for the northwest pit sludge/clay samples are presented in 
Tables 4.3-29, 4.3-30 and 4.3-3 I. Flash point and heat of combustion are also presented 
in these tables for the Phase I data. Volatile TICs are presented in Tables 4.3-32 
through 4.3-3S. Due to the oily nature and the presence of relatively high organic 
concentrations in the samples, the det.ection limits achieved are high. 

Methylene chloride and acetone were detected in many of the samples as well as in the 
majority of the associated laboratory blanks and quality assurance (QA) samples. 2-
Butanone was also detected in some of the samples even though it was not detected in 
the associated laboratory blanks or QA samples. All three compounds are common 
volatile laboratory contaminants. Acetone, however, is also suspected to tit. present in 
other pit samples and in at least one of the tanks, therefore, it cannot be completely 
dismissed as laboratory based contamination. The highest acetone value reported 
occurred in the 4-5 ft sludge sample of the south location at a concentration of 8.2J 
mg/kg. Chloroform was detected in most of the sludge and clay samples collected during 
Phase 2. Although it is not considered a common laboratory blank, chloroform was 
detected in at least one of the associated laboratory blanks and in some QA samples. 

The sludge and clay samples from the northwest pit were also found to contain benzene. 
The highest detected concentration for benzene occurred in the 7-9 ft sludge sample from 
the north location at a value of 6.61 mg/kg. Toluene, ethyl benzene and xylenes were 
also reported in the samples. The highest detected values, 27.0J, IS.OJ and 75.0J mg/kg, 
respectively, for the three compounds occurred in the same sample as the highest benzene 
value. The detectable levels of these compounds were still present in the underlying clay 
samples but at greatly reduced values. The highest detectable value found in the clay for 
benzene was 0.12J mg/kg in the 15.5-17 ft duplicate Phase 2 sample. 

Various volatile TICs were also identified for the samples, the majority of which were 
alkanes, alkyl benzenes and unknown hydrocarbons. The concentrations of individual 
compounds were as high as 220JN mg/kg. There was a decrease in concentration in the 
clay samples but detectable contamination was still present at values up to 130JN mg/kg. 

The semivolatile analysis results for the northwe.st pit sludge and clay samples are 
presented in Tables 4.3-36 and 4.3-37 for the Phase I data and Tables 4.3-38 and 4.3-39 
for the Phase 2 data. The TPH results are also presented on these tables. The 
semivolalile TIC results are presented in Tables 4.3-40 and 4.3-41 for the Phase 1 data 
and Tables 4.3-42 and 4.3-43 for the Phase 2 data. As with the volatile analysis, the oily 
nature of the samples caused interference resulting in some elevated ... detection limits fur 
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the semivolatile compounds in the Phase I data. The modified extraction/ clean-up 
procedure was used on the majority of the Phase 2 samples. 

A total of 17 semi volatile compounds were detected in the northwest pit sludge/clay. 
The results indicated the presence of numerous polycyclic aromatic hydrocarbons (PAHs) 
including naphthalene, 2-methylnaphthalene, fluorene, phenanthrene . nd pyrene. The 
highest reported compound in the sludge was 2-methylnaphthalene at 5401 mg/kg. The 
highest concentrations of naphthalene, fluorene, phenanthrene and pyrene were reported 
as 200J. SSJ, 951 and 4.31 mg/kg, respectively. The detected compounds in the clay 
samples were reported at levels less than the sludge samples but still had significant 
concentrations. 

The modified extraction/clean-up procedure utilized for the semivolatile Phase 2 samples 
did not appear to have made a consistent difference in the detected values and detection 
limits when the results are compared to the RAS results (fables 4.3-38 and 4.3-39). 
Sample number SF 2039, performed by the modified analysis, reported greater detected 
values and also detection limits than did its duplicate sample, Ff 008, which utilized the 
RAS analysis. In part, thi~ is due to the fact that Phase 2 RAS results are also reported 
at lower detection limits compared to the Phase I results. 

Poor comparisons between the other Phase 2 duplicates collected from the northwest pit 
are also noticeable. The sample numbers SF 2042 and SF 2045 were both analyzed by 
the modified procedure, however, SF 2042 was analyzed as a medium-level sample and 
SF 2045 was analyzed as a low-level sample. The results reported for the modified 
analysis sample SF 2048, which was analyzed as a low-level sample, and the RAS 
sample Ff 009, which ,.,,a.s analyzed as a medium-level sample also exhibit poor 
comparison. The useability of these Phase 2 results is therefore limited. 

The TPH results are reported on the semivolatile organics tables. The TPH values in the 
sludge ranged up to 149,000 mg/kg (14.9%). The TPH values of the clay were still 
relatively high, but significant!y less than the sludge values. The highest TPH reported 
in the clay was 11,800 mg,'kg. 

The semi volatile TICS reported for the samples consist primanly of naphthalene isomers, 
alkanes and various unidentified compounds. The concentration of individual compounds 
were as high as 3,900JN mg/kg in the sludge. Although concentrations were greatly 
reduced, the clay samples still had numerous detectable T!Cs. The greatest va1ue 
reported in the underlying clay was 5701 mg/kg. 

REMEDIAL 1:W,,'ESTIGATim.i 



. . . 
. . . , 

. , , . . . . . . . . . . ~ . 
. . ' 

Site: P AB Oil 
Section: 4.0 

Revision: 0 
Date: 01-07-93 
Page: 4.0-32 

Results of the northwest pit sludge/clay pesticide/PCB analyses are presented in Tables 
4.3-44 through 4.3-47. During Phase I, numerous compounds were detected, however, 
due to interference from the matrix, false positive are suspec~. Most of the data is 
qU2.lified due to compounds failing percent RSD linearity criteria and percent D criteria 
fot quantitation. 

There are only six pesticide values not qualified in the Phase I data. The compounds 
and their detected values are endosulfan I (0.012 mg/kg) and alpha chlordane (0.0057 
mg/kg) in the 7-9 ft sludge sample from the north location, aldrin (0.0067 mg/kg) in the 
0-0.5 ft and endrin (0.0073 mg/kg) in the 11.5-14 ft middle location sludge sample and 
endrin (0.0081 mg/kg) and alpha chlordane (0.0071 mg/kg) in the 14-15 ft south location 
sludge sample. 

The Phase 2 pesticide/PCB analysis also detected numerous compounds. Toe modified 
extraction/clean-up procedure was utilized, however, it was not as effective as hoped for 
because there was still significant interference from the sample matrices. Again, with 
the exception of four values, all of the data is qualified. The four compounds and their 
deteeted values are endosulfan sulfate (0.0110 mg/kg) and 4,4'-DDT (0.0090 mg/kg) in 
the 5-6 ft sludge sample, endosuffan II (0.0096 mg/kg) in the 5-6 ft duplicate sludge 
sample and endrin ketone (0.0088 mg/kg) in the 9- I() ft sludge sample. When the 
comparison is made between the RAS samples (sample numbers labeled FT) and the 
modified samples (sample numbers labeled SF), it appears as if the modified method may 
have effected contaminant levels as more undetected values were reported than for the 
duplicate RAS samples. 

The dioxin and furan results for the northwest pit sludge/clay Phase 2 investigation 
appear in Tables 4.3-48 and 4.3-49. 2,3,7,8-TCDD was detected in one sludge sample 
at a concentration of 0.0375} µg/kg. The only other dioxin/furan detected was OCDD 
(octachlorodibenzo-p-dioxin). This was detected in three sludge samples at 
concentrations from l.7800J 11g/kg to 4.0167} 1,g/kg. OCDD was also detected in a clay 
sample at a concentration of 0.9199J µg/kg. The sample which detected 2,3,7,8-TCDD 
produced a toxicity equivalence value of 0.04 µg/kg. None of the other samples had a 
reported toxicity equivalence to 2,3,7,8-TCDD above 0.01 11g/kg. 

4.3.3.2 Northwest Disposal Pit Sludge/Clay - Inorganics 

Inorganic sample results for the northwest pit sludge/clay are presented in Tables 4.3-50 
through 4.3-53. Chloride, total solids and pH results are also presented in these tables. 
The highest single value detected was for barium at a concentration of 46,500 mg/kg. 
A high barium result is not unexpected since a portion of the material known to have 
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been receivcd at PAB were wastes which containcd various amounts of drilling mud. 
Drilling mud commonly utilizes barite, a barium sulfate mineral, as a weighting agent. 

Five other metals were identificd at concentrations which were significantly higher in the 
sludge samples comparcd to the underlying clay and background samples. The highest 
values detccteo for each metal were: 32,000 mg/kg calcium, 9331 mg/kg chromium, 
6851 mg/kg copper, 2,7801 mg/kg lead and 3,6101 mg/kg zinc. Mercury was also 
eievatcd in all but two of the sludge samples. The highest value detected for mercury 
was 2.6 mg/kg. 

Arsenic, cadmium and selenium were found to be elevatcd in some of the sludge samples 
when compared to background values and the underlaying clay. The maximum 
concentrations reportcd for the three metals were 25. I mg/kg arsenic, 11. 8 mg/kg 
cadmium and 1.3B mg/kg selenium. Comparcd to background levels, the majo1ity of the 
samples, including the clay samples, had elevateo levels of sodium. Magnesium and 
manganese concentrations were elevated in many oi the clay samples. This appears to 
be a natural condition due to the lack of elevated levels in the sludge. 

The chloride and pH analyses produced elevatcd values in the northwest pit. The sludge 
and underlying clay have maximum chloride concentrations of 14,800 and 7,997 mg/kg, 
respectively, as comparcd to the maximum reportcd background value of 753 mg/kg. 
The background soil pH rangcd from 5 .4 to 6.4 while the sludge pH rangcd from 8.2 to 
12.0 and the clay pH rangcd from 6. 7 to 8.0. 

The northwest pit sludge/clay samples were also screcncd during the Phase I field 
investigation for radiation using a hand held radiation meter. No readings above 
background were detcctcd in any of the samples. 

4.3.3.3 Northwest Disposal Pit Sludge - TCLP Analysis 

The TCLP was run on the sludge samples collectcd from the northwest pit during Phase 
I of the field investigation. The TCLP extract was then analyzcd for TCL organic and 
TAL inorganic parameters. Results are presented in Tables 4.3-54 through 4.3-58. No 
compounds were found to exceed the TCLP regulatory levels as listcd in 40 CFR 261. 
Although elevated levels were detected, benzene did not excecd the 500 p.g/1 regulatory 
level. The resulls did confirm the presence of benzene, ethyl benzene, toluene, xylenes 
and various alkyl benzenes. The semivolatile analysis results indicate the presence of 
phenols, naphthalenes and various other PAHs. 
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During the field investigations, sludge, underlying clay and floating scum samples were 
collected from the northeast disposal pit. The four sample locations are shown in Figure 
2.3-5. Water samples were also collected and are discus:;ed in Section 4.3.7. l11e 
sludge and underlying clay samples were obtained by placing a 4 inch PVC pipe through 
the water column into the sludge and then into the underlying clay. This pipe was used 
as a casing, the water column inside the casing was removed and the sludge and clay was 
sampled with a S.S. hand auger. 

Three sludge/clay locations, north, middle and south areas of the disposal pit, were 
sampled during Phase I. At the soutl1 location, sludge samples were collected at 9-10.5 
ft and 11.5-13.5 ft depths. A clay sample was collected at the 15.5-!7 ft depth. At the 
middle location, a sludge s;imple and a duplicate sludge sample were collected at the 8-11 
ft depth interval. A separate sludge sample was collected at the 12-13 ft depth. Clay 
samples were collected at the 15-16 ft and 18-19 ft depth intervals. At the north 
location, sludge samples were collected from the 8-10 ft and 12-13 ft depth intervals. 
Clay samples were obtained at the 16-17 ft and 18-19 ft depth intervals. The upper clay 
samples from the middle and north locations had a visible dark oil in the pore spaces in 
addition to a fuel odor. 

"1'he Phase I sludge samples were analyzed for TCL organics, TAL inorganics, cyanide, 
TPH, pH, chloride, flash point and heat of combustion. The sludge samples were also 
tested by the TCLP. The TCLP extract was analyzed for TCL organics and TAL 
inorganics. The middle sludge sample at the 12-13 ft depth was further analyzed for 
viscosity and percent ash. The underlying clay samples were analyzed for TCL organics, 
TAL inorganics, cyanide, TPH, pH and chloride. The middle clay sample at the 15-16.5 
ft depth was further analyzed for flash point and heat of combustion. 

One half of the north.-.ast disposal pit was covered with a floating scum layer which 
moved from end to end depending upon the wind direction. A composite sample was 
collected during Phase I from this scum layer by collecting several grab samples at the 
locations shown on Figure 2.2-3. The scum layer was analyzed for TCL organics, TAL 
inorganics, cyanide, flash point, heat of combustion, viscosity and percent ash. 

The Phase 2 sample location, between the north and middle Phase 1 locations (Figure 
3.3-5), included six sludge samples and two clay samples. The sludge samples were 
collected from depth intervals of 8-9.5 ft, 10-11.5 ft, 9.5-10.5 ft and 11.5-12.5 ft. A 
duplicate sample was collected from the 10-11.5 ft range. The underlying clay was 
sampled at depth intervals of 15-16 ft and 16.5-17.5 ft. 

IIEM(,-1/SEC-t.RJ REMEDIAL l}IVfSilGA TION 



Site: PAB Oil 
Section: 4.0 

Revision: 0 
Date: 01-07-93 
Page: 4.0-35 

The third sludge sample (9.5-10.5 ft) appears to be out of sequence, although it was 
coilected after the 10-11.5 ft samples. It is believed that a combination of an air pocket 
and intrusion of sludge into the bottom of the casing caused the sludge within the casing 
to rise. When this was determined, the casing was reseated tightly into the clay allowing 
the downward sampling progression to continue. 

The Phase 2 northeast pit samples were analyzed for TCL organics following extraction 
by modified extraction/clean-up procedures, T AL inorganics, TPH, chloride and dioxins 
and furans. 

4.3.4.1 Northeast Disposal Pit Sludge/Clay/Scum - Pn:anics 

The volatile organic results for the nonheast pit sludge/clay samples are presented in 
Tables 4.3-59, 4.3-60 and 4.3-61. Flash point, heat of combustion and percent ash are 
also presented in these tables for the Phase I data. Volatile TICs are presented in Tables 
4.3-62, 4.3-63 and 4.3-64. Due to the oily nature and the presence of relatively high 
organic concentrations in the samples, the detection limits achieved for the samples are 
high. 

Methylene chloride, acetone and 2-butanone were detected in most of the Phase I 
samples, but were also detected in associated laboratory blanks. Of these compounds, 
only 2-butanone was detected in a sludge and a clay sample from the nonh location and 
not detected in a corresponding lab blank. The Phase 2 data reported undetected values 
for both methylene chloride and 2-butanone. Acetone was detected at only 0. IJ mg/kg 
in one sample. It is likely that the presence of these three compounds in the samples 
were due to laboratory impact because all three are common volatile laboratory 
contaminants Chloroform was also detected in the Phase 2 sludge and clay samples. 
Although it is not considered a common laboratory contaminant, it was detected in at 
least one of the associated laboratory blanks and in some corresponding QA samples. 

The sludge, scum and clay samples from the northeast pit were reponed to contain 
benzene. The highest detected concentration for benzene occurred in the 8-11 ft 
duplicate sludge sample from the middle location at a value of 42 mg/kg. Toluene, ethyl 
benzene and xylenes were also reported in the samples. The highest detected values, 
145, 80 and 325 mg/kg, respectively, occurred in the same sample as the highest b-,:nzene 
value. The detectable levels of these compounds were still present in the underlying clay 
sampies but at greatly reduced values. The highest detectable value found in the clay for 
benzene was 9 mg/kg in the l 6-17 ft clay sample at the north location. 
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Various volatile TICs were also identified in the samples, the majority of which were 
alkanes, alkyl benzenes and unknown compounds. The concentrations of individual 
compounds were as high as 3501 mg/kg. There was a decrease in concentrations in the 
clay samples, but detectable contamination was still present at values up to 6IJ mg/kg. 
The north location's 18-19 ft clay sample had no detectable volatile TI Cs. 

The semivolati.le analysis results for the northeast pit sludge/clay/scum samples are 
presented in Tables 4.3-65 and 4.3-66 for the Phase I data and Tables 4.3-67 and 4.3-68 
for the Phase 2 data. The TPH results are also presented on these tables. The 
semivolatile TIC results arc presented in Tables 4.3 69 and 4.3-70 for the Phase I data 
and Tables 4.3-71 and 4.3-72 for the Phase 2 data. As with the volatile analysis, the 
oily nature of the samples caused interference resulting in some elevated values and 
detection limits for the semivolatile compounds in the Phase I data. A modified 
extraction/clean-up procedure was used on most of the Phase 2 samples in an effort to 
reduce some of the interference. 

A total of 13 semivolatile compounds were detected in the northeast pit. The results 
indicated the presence of numerous PAHs including naphthalene, 2-methylnaphthalene, 
fluorene, phenanthrcne and pyrene. The highest reported compound in the sludge was 
2-methylnaphthalene at 455 mg/kg. The highest sludge concentrations of naphthalene, 
fluorene, phenanthrene and pyrene were reported as 200, 61, 180 and 201 mg/kg, 
respectively. Detectable levels of fluoranthene and chrysene were also found. The 
detected compounds in the clay samples were reported at concentrations lower than the 
sludge samples but still relatively high especially in the 16-17 ft clay sample from the 
north location. This sample still reported 2-methylnaphthalene at a concentration of 382 
mg/kg. At the locations where two clay sar.iples were colle.:ted, the deeper of the two 
had lower levels of compounds although they were still detected. 

The TPH results are reported on the semivolatile organics tables. The highest value 
reported was 823,000 mglkg (82.3 % ). Although an analytical error was not identified, 
this value is suspect due to the extremely high concentration reported. The second 
highest value reported was 158,000 (15.8%), which is comparable to the other sludge 
data, for both the northeast pit and for the northwest pit. The TI'H values of the clay 
were still relatively high, but significantly less than the sludge values. The highest TPH 
reported in the clay was 91,000 mg/kg. 

The semi volatile TI Cs reported for the samples consist primarily of naphthalene isomers, 
alkanes and unknown hydrocarbons. The concentrations of individual compounds were 
as high as 4,2921 mg/kg, detected in the scum sample collected during Phase I. The size 
of the compounds varied up to twenty-nine carbon molecular chains. Although 
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concentrations are greatly reduced, the bottom clay samples still had significant 
contamination. The greatest value reported in the underlying clay was 1,316.J mg/kg. 

The results of the northeast pit pesticide/PCB analyses are presented in Tables 4. 3-73, 
4.3-74 and 4.3-75. The only detcetable compound in Phase l was Aroclor-1260, a PCB, 
at 5.2 mg/kg and 27 mg/kg in the upper sludge samples from the south and north 
locations, respectively. This compound was not detected in Phase 2. Numerous other 
compounds were detected in the Phase 2 analyses, however, the results are estimated due 
to the low concentrations reported and difficulties encountered in the quantitation of the 
results. 

The dioxin and furan results for the investigation appear in Table 4.3-76. Each of the 
sludge and clay samples collected from the northeast pit during Phase 2 were analyzed 
for dioxins and furans. None of the samples from this pit were found to contain any 
2,3,7,8-TCDD. However, detectable concentrations were reported for: 1,2,3,7,8-
PeCDD (pentachlorodibenzo-p-dioxin) (0.30591 µg/kg), 1,2,3,4,6, 7,8-HpCDD 
(heptachlorodibenzo-p-dioxin) (0.77301, 22.096IJ and 12.04351 µg/kg) and OCDD 
(octachlorodibenzo-p-dioxin) (3.34541 to 233.9927JE µg/kg). 

The non-2,3,7,8 dioxin isomers detected were: non-2,3,7,8-TCDD, 
non-X,2,3, 7 ,8-PeCDD,non-X,X ,2,3, 7 ,8-HxCDDand non-X,X, X,2,3, 7,8-HpCDD. One 
non-2,3, 7,8 furan isomer, non-2,3, 7,8-TCDF, was also detected. 

The toxicity equivalence to 2,3, 7,8-TCDD was reported equal to or above 0.01 µg/kg 
in four of the northeast pit samples. l11e values ranged from 0.0 I to 0.45 µg/kg. The 
15-16 ft clay sample was reported to have a toxicity e.:iuivalence of 0.16 µg/kg. 

4.3.4.2 NJmheast Disposal Pit Sludge/Clay/Scum - Inorga~ 

Inorganic sample results for the northeast pit sludge/clay/scum are presented in Tables 
4.3-77 through 4.3-79. Chloride, total solids and pH results are also presented in these 
tables. Six metals were noticed at concentrations which were significantly higher in the 
sludge samples compared to the underlying clay and background samples. The highest 
values detected for each metal were: 48,400 mg/kg barium, 24,100 mg/kg calcium, 857 
mg/kg chromium, 111 mg/kg copper, 585 mg/kg lead and 2,560 mg/kg zinc. Mercury 
was also eleva:ed in all but two of the sludge samples. 111e highest value detected for 
mercury was 3.4 mg/kg. The scum sample produced results similar to the clay samples. 
It contained elevated levels of barium and zinc, but at values much less than the sludge. 
The scum did, however, unlike the clay, have an elevated value for mercury of 0.4 
mg/kg. 
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Cadmium was found to be elevated in four of the sludge samples when compared to 
background values and the underlaying clay. Cyanide was detected in two of the sludge 
samples although at levels equal to the detection limit. The maximum concentrations 
reported for the two metals were 7 mg/kg cadmium and 2 mg/kg cyanide. Compared 
to background levels, the majority of the samples, including the clay samples, had 
elevated levels of sodium. As also indicated in the northwest pit, the clay samples 
appear to have a naturally high content of magnesium and manganese. Silver was 
detected in two clay samples at 5.31 mg/kg. 

The chloride and pH analyses produced elevated values in the northeast pit. The sludge 
and underlying clay have maximum chloride concentrations of 33,000 and 47,000 mg/kg, 
respectively, as compared to the maximum reported background value of 753 mg/kg. 
The background soil pH ranged from 5.4 to 6.4 while the sludge pH ranged from 7.1 to 
8.2 and the clay pH ranged from 6.5 to 7.3. 

The sludge/clay samples from the northeast pit were screened during the Phase I fie!d 
investigation for radiation using a hand held radiation meter. No readings above 
background were detected in any of the samples. 

4.3.4.3 Northeast Disposal Pit Sludge/Clay/Scum - TCLP Analvsi5 

The TCLP was run on the northeast pit sludge samples collected during Phase I. The 
TCLP extract was then analyzed for TCL organic and T AL inorganic parameters. 
Results are presented in Tables 4.3-80 through 4.3-84. No compounds were found to 
exceed the TCLP regulatory level as listed in 40 CFR 261. Although elevated levels of 
benzene were detected, the levels did not exceed the 500 µg/1 regulatory level. The 
results did confirm the presence of benzene, ethylbenzene, toluene, xylenes and various 
alkyl benzenes and cyclohexanes. The presence of 2-butanone and acetone are also 
indicated. The semivolatile analysis results indicate the presence of phenols, 
naphthalenes and various other PAHs. 

4.3.S South Di5posal Pit Sludge/Sediment/Clay 

During the investigations, sludge/sediment and underlying clay samples were collected 
from the south disposal pit. Sample locations are shown in Figure 2.3-6. Water samples 
were also collected and are discussed in Section 4.3. 7. 

Five sludge/sediment samples were collected with a S.S. dredge sampler from four 
different locations during Phase 1. A sludge/sediment sample and a duplicate was 
collected from the northeast comer of the pit. Sludge/sediment samples were also 
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collected from the southwest corner, northwest corner and north-center locations. 
Underlying clay samples were collected .,.,ith a S.S. hand auger from the northeast 
comer, north-center, northwest comer and southwest corner from the 0-1 ft depth range. 
A duplicate underlying clay sample was collected from the southwest corner at a dep:h 
of 2-2.5 ft. All Phase 1 samples were analyzed for TCL organics, TAL inorganics, 
TPH, cyanide and chloride. In addition, the sludge/sediment samples were analY7.ed for 
flash point, heat of combustion and they were tested by the TCLP. The TCLP extract 
was analyzed for TCL organics and TAL inorganics. 

The Phase 2 sampling effmt consisted of collecting two composite sludge/sediment 
samples from the bottom of the pit. Each composite sample, an cast and a west, were 
composited from three sample locations as shown in Figure 2.3-6. The samples were 
collected with a stainless steel hand auger. The samples were analyzed for TCL organics 
following extraction by modified extraction/clean-up procedures. The samples were also 
analyzed for TAL inorganics, TPH, chloride and dioxins and furans. 

4.3.5.1 South Disposal Pit Sludge/Sediment/Clay - Organic Analysis 

The volatile organic results for the south pit sludge/sediment and clay samples are 
presented in Tables 4.3-85 and 4.3-86. Flash point and heat of combustion values are 
also presented in the volatile tables. Volatile TICs are presented in Tables 4.3-87 and 
4.3-88. Due to the oily nature of the samples and the presence of relatively high organic 
concentrations, the detection limits achieved for the Phase I sludge/sediment samples are 
relatively high, therefore, several compounds detected in the day samples at low levels 
are reported as undetected in the sludge/sediment. 

Methylene chloride, acetone and 2-butanone were detected in several of the Phase 1 
samples, but were also detected in associated laboratory blanks. All three of these 
compounds are common volatile laboratory contaminants. Acetone was also detected in 
the south pit water samples as described in Section 4.3.7. Acetone and 2-butanone were 
detected in the clay sample from the northwest comer and were not detected in the 
sample's associated blank. Methylene chloride, acetone and 2-butanone were all reported 
as undetected t. < 3.0 mg/kg) in both of the Phase 2 comjXlsite sludge/sediment samples. 
These Phase 2 composite samples did, however, report chloroform at 0.431 and 0. 361 
mg/kg. Chloroform was not detected in th!: associated laboratory blank, but it was 
detected in some QA samples. Chloroform was not detected in any of the Phase 1 south 
pit samples. 

Benzene, toluene, ethyl benzene and xylenes were detected in the south pit. The highest 
concentration for benzene occurred in the northwest corner sludge/sediment sample at 
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7 .51 mg/kg. The highest detected values for toluene and ethyl benrene occurred at the 
same location with numbers of l l.5J and 6.51 mg/kg, respectively. The northeast comer 
sludge/sroiment sample reported the greatest value for xyle;ies at 40 mg/kg. The 
detectable levels of these compound, were ~till present in the underlying clay samples but 
at greatly reduced values. The highest detectable value found in the clay for benzene 
was 0. 150 mg/kg in the northeast comer sample. 

Very few volatile TICs were identified in the clay samples. The sludge/sediment samples 
contained various cyclohexanes, alkyl benrenes and unknown compounds. The 
compound with the greatest concentration was an alkyl benzene at 451 mg/kg. 

The semivclatile analysis results for the south pit sludge/sediment and clay samples are 
presented in Table 4.3-89 and 4.3-90 with TIC results in Tables 4.3-9 I and 4.3-92. The 
TPH results arc also presented in the semivolatile tables. As with the volatile analysis, 
the oily nature of the samples caused interference, resulting in some elevated detection 
levels for the samples. 

The only three semivolatile compounds detected in the Phase I results were 2-
methylnaphthalene, 2,4-dinitrophenol and 4,6-dinitro-2-methylphenol. All three were 
detected in the southwest comer sludge/sediment sample at their highest concentrations 
of 501, 2681 a.1d 791 mg/kg, respectively. The Phase 2 semivolatile analysis, which 
utilized the modified extraction/clean-up procedure, detected 2-methylnaphthalene at a 
high value of 26 mg/kg in the east composite sample. 2,4-dinitrophenol and 4,6-dinitro-
2-methylphenol were not detected in the Phase 2 sludge/sediment samples. Six other 
compounds, however, were detected ir. the Phase 2 composite sludge/sediment samples. 
Four oi these were naphthalene, 0uorene, phenanthrene and pyrene. They were reported 
at their highest concentrations of 7.41, 6.01, 7.81 and 2.31 mg/kg, respectively, in th~ 
east composite sludge/sediment sample. There was only one semivolatile compound 
detected in the Phase I clay samples. 2-Methylnaphthalene was reported at 0.17 mg/kg 
in the northeast comer clay duplicate sample. None of the other clay samples reported 
any detectable compounds. 

The TPH results for the south pit samples are reported on the semivolatile organics 
tables. The TPH values of the sludge/sediment ranged up to 41,600 mg/kg. The results 
of the TPH analysis on the clay samples showed the clay to be relatively clean. 
Although one sample had a TPH value of 7, 140 mg/kg, the next highest value was only 
5.4 mg/kg. 

The semivolatile TICs reported for the samples consist primarily of naphthalene isomers, 
alkanes and various unidentified compounds. The concentrations of individual 
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compounds in the sludge/sediment were as high as 1,3531 mg/kg. Although 
concentrations were reduced by two orders of magnitude or more, the clay samples still 
had some detectabie TICs. The greatest reported value in the underlying clay was 6.8JB 
mg/kg. 

The results of the south pit sludge/sediment and clay pesticide/PCB analyses are 
presented in Table 4.3-93. The only pesticides detected were gamma-BHC and 
heptachlor at 0.038 and 0.021 mg/kg, respectively. Both were detected in the clay 
sample collected from the northwest comer. No other pesticides or PCBs were detected 
in any of the other ct.y or sludge/sediment samples. 

The dioxin and furan results for the south pit appear in Table 4.3-94. Both Phase 2 
composite sludge/sediment samples detected the same three dioxin isomers and no furans. 
The west composite sample had the greatest values in each case. The west sample's 
concentrations were 1.28371 µg/kg 1,2,3,4,6,7,8-HpCDD(heptachlorodibenzo-p-dioxin), 
1.411 µglkg non-X,X,X,2,3,7,8-HpCDDand 8.1979 µg/kgOCDD (octachlorodibenzo-p-­
dioxin). The west composite sample was determined to have a toxicity equivalence to 
2,3,7,8-TCDD of 0.02 µg/kg while the east composite sample had a value of 0.01 µglkg. 

4.3.5.2 South Disposal Pit Sludge/Sediment/Clay - Inorganic Analysis 

Inorganic sample results for the south pit sludge/sediment/clay are presented in Tables 
4.3-95 and 4.3-96. Chloride, total solids and pH results are also presented in these 
tables. Four metals were noticed at concentrations which were significantly higher in the 
sludge/sediment samples compared to the underlying clay and background samples. The 
highest values detected for each metal were: 7,450 mg/kg barium, 16,600 mg/kg 
calcium, 136 mgtkg chromium and 1,510 mgikg zinc. Mercury was also detected m one 
of the sludge/sediment samples at a concentration of 0.4 mg/kg. 

Antimony was found to be elevated in cne of the sludge/sediment samples when 
compared to background values and the underlaying clay. It was reported at 16.91 
mg/kg. Every sample, including the clay samples, had elevated levels of sodium. The 
greatest concentrations of sodium in the sludge/sediment and clay were 42,500 and 
10,200 mg/kg, respectively. Cobalt, magnesium, manganese, nickel and potassium 
concentrations were elevated in one or more of the clay samples. The maximum 
concentrations reported for the five metals were 47.21 mg/kg cobalt, 4,710 mg/kg 
magnesium, 3,700J manganese, 56.1 mg/kg nickel and 3,290 mg/kg potassium. These 
elevated clay concentrations appear to be possibly a naturally occurring condition clue to 
the lack of elevated levels detecte4 _in the slud~e/sediment §fl1pl~. 
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The chloride and pH analyses revealed elevated values in the south pit. The 
sludge/sediment and underlying clay have maximum chloride concentrations of 66,900 
and 13,700 mg/kg, respectively, as compared to the maximum reponed background value 
of 753 mg/kg. The background soil pH ranged from 5.4 to 6.4 while the 
sludge/sediment pH ranged from 7.0 to 7. 7 and the clay pH ranged from 6.9 to 8.0. 

Sludge/sediment/clay samples from the south pit were also screened during the Phase 1 
field investigation for radiation using a hand held radiation meter. No readings above 
background were detected in any of the samples. 

4.3.S.3 South Disposal Pit Sludge/Sediment - TCLP Analysis 

The TCLP was run on the sludge/sediment samples collected from the south pit during 
Phase I of the field investigation. The TCLP extract was then analyzed for TCL organic 
and TAL inorganic parameters. Results are presented in Tables 4.3-97 through 4.3-101. 
No compounds were found to exceed the TCLP regulatory le,els as listed in 40 CFR 
261. The results did confinn the presence of benzene, ethyl benzene, toluene, xylenes 
and numerous alkyl benzenes and cyclohexanes. The presence of 2-butanone and acetone 
are also indicated. The semivolatile analysis results indicated the presence of phenols, 
naphthalenes and benzoic acid. 

4.3.6 Disposal Pit Edges 

The Phase 2 field investigation included sampling the edges of all three disposal pits. 
Seven composite sludge/soil samples, two from each of the three pits plus a duplicate 
from the nonhwest pit, and two additional grab sludge/soil samples, one from each of 
the northwest and northeast pits, were collected from the locations shown in Figure 2.3-
4. As depicted in the figure, all composite samples were compiled from three locations. 
The samples were collected with S.S. spoons and composited in S.S. bowls. 

The disposal pit edge samples were collected from the nonhwest pit at the oily interface 
between the soil bem1 material and the sludge. The samples from the northeast pit were 
collected from the oily interface along the berm, above the waterline. The south pit 
samples were collected from the soil directly above the waterline. 

All pit edge samples were collected from the surface to approximately 3-5 inches in 
depth. Each oi the seven composite samples were analyzed for TCL organics, utilizing 
a modified extraction/clean-up procedure, TAL inorganics, TPH, chloride and dioxins 
and furans. The two grab samples were analyzed only for TCL organics utilizing the 
modified ex~raction/clean-up procedures. IL should be noted that all TCL organic 
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analyses for the pit edge samples are reported in µg/kg whereas the disposal pit TCL 
organic results are reported in mg/kg. 

4.3.6.1 Disposal Pit Ed2es - Organics 

The volatile organic results for the pit edge sludge/soil samples are presented in Tables c:::!" 

4.3-102 and 4.3-103. The volatile TICs are presented in Tables 4.3-103 and 4.3-104. G' 

Methylene chloride, acetone and/or 2-butanone were detected in some of the pit edge 
samples. All three compounds are common volatile laboratory contaminants, however 
none were detected in associated laboratory blanks. The greatest values at which 
methylene chloride, acetone and 2-butanone were detected were 10 I, 9901 and 270 
µg.ikg, respectively. These values were all significantly less than what was detected 
within the pits. Chloroform was also detected in four samples, but it was additionally 
detected in the associated laboratory blanks. Therefore, the detection of chloroform is 
believed attributable to laboratory influence:. 

As detected in the pit sludge samples, benzene, toluene, ethyl benzene and xylenes were 
reported in the pit edge samples from the northwest and northeast pits. These four 
compounds, however, were detected at concentrations less than those of the sludge 
samples from within the pits by at least two orders of magnitude. The greatest 
concentrations reported in the samples were 90J µg/kg benzene. 36J µg/kg toluene, 1401 
µg/kg ethyl benzene and 2801 µg/kg xylenes. 

The detected volatile TICs were reported as either unknown compounds or unknown 
hydrocarbons ex-::ept for a single detection of an unknown alkyl benzene. The single 
highest concentration of an individual compound was 1,8401 µg/kg of an unknown 
hydrocarbon. All reported values were considerably less than those reported for the 
sludge samples from within the pits. The analyses for four samples, the northeast pit 
grab sample, the northeast pit--south composite sample and both south pit composite 
samples, detected no volatile TICs. 

The semivolatile analysis results of the pit edge samples are presented in Tablt~ 4.3-105 
and 4.3-106. The TPH results are also presented on these tables. The semivolaule TIC 
results for the pit edge samp!:!s are presented in Tables 4.3-107 and 4.3-108. 

A tolal of 13 semivolatile compounds were detected in the pit edge sludge/soil samples. 
The results indicated the presence of numerous PAHs including naphthalene, 2-
methylnapht11alene, fluorene and phenanthrene. The highest reported values for these 
four compounds, as well as eight of the other nine detected compounds, occurred in the 
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northwest pit grab sample. This sample detected naphthclene, 2-methylnaphthalene, 
fluorene and phenanthrene at values of 6151, 4,300}, 3,3001 an,~ 5,7001 µg/kg, 
respectively. Detectable levels of fluoranthenc, pyrene and chrysene were also found as 
well as three phlhalate compounds, which occur commonly as semivolatile laboratory 
contaminants. Comparably, tlie values of the detected semi volatile compounds are an '° 
order of magnitude or two smaller than the values detected in the pits. Only two ~ 
compounds were detected in each of the two south pit edge samples while all 13 Ci'· 
compounds were decected in the northwest pit grab sample. As a result of surrogate I'<", 

recoveries being less than IO%, the quantitation limits of the analysis for the northwest o 
pit -- south composite are unusable. Peaks indicative of these compounds were not 0 
observed, however, the lowest detectable value is unknown. 

The TPH results for the pit edge samples arc also reported on the semivolatile tables. 
The highest TPH value occurred in the northeast pit--north composite sample at a 
concentration of 291,(X)0 mg/kg. The lowest TPH value was detected in the south pit-­
west composite sample at 194 mg/kg. 

The semivolatile T!Cs reported for the samples consist primarily of alkanes and various 
unidentified compounds. The two highest detected compounds were at concentrations of 
7,000,000J and 1,580,000J µg/kg and were identified as unresolved, unsaturated 
hydrocarbons. Both of these compounds were detected in the south pit edge samples. 
These two values should be viewed with caution due to the laboratory's "lumping" of 
numerous peaks (detectable retention times) together and reporting one large value as 
opposed to numerous smaller values. The quantitation is therefore estimated. 

The results of the pit edge pesticide/PCB analyses are presented in Tables 4.3-109 and 
4.3-110. The results from the two grab samples were validated a!. being unusable due 
to low surrogate recoveries. There were no detected compounds in the two south pit 
composite samples. The remaining two locations detected nine compounds with the 
highest concentration occurring in the northeast pit--north composite sample. This 
location detected endosulfan sulfate at 250PJ µg/kg. 

Although an attempt was made to eliminate interferences from the oily sample matrix by 
utilizing a modified extraction and cleanup method, the pesticide data is provisional due 
to surrogate recoveries being outside of limits and difficulties with quantitation. The 
duplicate results from the northwest pil -- north composite produced inconsistent results 
since none of the detected compounds in either sample wa5 detected in the other. 

The dioxin and furan results from the pit edge sludge/soil samples appear in Table 4.3-
111. Each of the composite pit edge samples were analyzed. None of the samples were 

.: ··~ 



. . 
. • . • • . :· I . 

. . , .. '. . . . : . . . 
' - • , ) ' • 1, > • I • '111, • , • • ; • 

Site: PAB Oil 
Section: 4.0 

Revision: 0 
Date: 01-07-93 
Page: 4.0-45 

found to c.::intain any 2,3,7,8-TCDD. Two other d1.Jxins and one furan compound, 
however, were detected in four of the seven samples. The northwest pit--north and both 
northeast pit composite samples detected 1,2,3,4,6,7,8-HpCDD (heptachlorodibenw-p­
dioxin) and OCDD (octachlorodibenzo-p-dioxin). The ~ighest values occurred in the 
northeast pit--north composite sample with 1,2,3,4,6,7,8--EoCDDoccurring at 20.2393} r-
µg/kg and OCDD occurring at 83.02381 µg,'kg. 1,2,3,7,8-PeCDF ,:;t 

(pentachlorodibenzofuran) was detected in the south pit--east composite sample at a a-
concentration of 0.14441 µg/kg. The toxicity equivalence to 2,3,7,8-TCDD for the four t<', 
samples ranged from 0.01 to 0.28 µglkg, which occurred in the northeast pit--north 0 
composite sample. o 

4.3.6.2 Disposal Pit Edges - lnorganics 

The inorganic results for the pit edge composite samples are presented in Table 4.3-112. 
Chloride and total solids are also shown in this table. Most of the samples detected five 
metals at concentrations significantly above the background conditions. The highest 
values detected for each metal were: 27,000 mg/kg barium, 457 mg/kg chromium, 263 
mg/kg lead, 2,300 mg/kg sodium and 702 mg/kg zinc. Mercury was also elevated in all 
but the two south pit samples. The greatest mercury value was 0. 73J mg/kg. 

Cadmium, calcium and copper were also elevated in most of the samples. Their greatest 
detected concentrations were: 3.3J, I 7,000J and 96. 7 mg/kg, respectively. Selenium 
and silver were each detected once at slightly elevated levels with concentrations of 0.601 
and 2.2B mg/kg, respectively. The metal results of the pit edge samples are comparably 
less than the values obtained in the respective internal pit sludge analyses. 

The chloride results show that the three northwest pit edge samples reported elevated 
values. The maximum reported background value was 753 mg/kg whereas the maximum 
northwest pit edge concentration was 2,151 mg/kg. This value, however. is substantially 
lower than the maximum value obtained from the northwest pit sludge. 

4.3.7 Disposal Pit \Vaters 

During the Phase I field investigation, water samples were collected fr.:im the south and 
northeast pits. Sample locations are shown on Figure 2.2-3. Two composite samples 
were taken from each pit; a surface water sample, collected with a HDPE beaker, and 
a subsurface water sample, collected with a subsurface grab san1pler. Both samples from 
the south pit are composites of grab samples taken from the east and west sides of the 
pit. Both samples from the nonheast pit are composites of grab samples taken from three 
different locations, the southeast corner, southwestern corner and the center of the pit. 
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All surface and subsurface disposal pit water samples were analyzed for TCL organics, 
TAL inorganics, cyanide, chloride, TOC and COD. Temperature, pH and conductivity 
were measured in the field. 

4.3.7.1 ~sal Pit Waters - Organics a::-
<::!" 

The volatile org mic results for the water contained in the south and northeast disposal c-
pits are presenteti in Table 4.3-113. As indicated, the analysis was performed past the r 
technical holding time, therefore the results are estimated and may be low. Methylene 0 
chloride and tetrachloroethene were detected in one or more of the samples, however, 0 
these compounds were detected in the related laboratory blank samples, therefore, their 
presence is not certai,,. Acetone was also detected in the samplr,5. Although it was not 
detected in laboratory blanks, acetone, like methylene chloride, is a common volatile 
laboratory contaminant. However, high levels of acetone were detected in the east 
storage tank, therefore its _,resence at the site is possible. The solvent I, 1-dichloroethane 
was detected in the subsun ,.ce sample from the south pit at 4J µg/1. The other volatile 
organics detected in both p1:s are common fuel constituents; benzene, ethyl benzene, 
toluene and xylene. Benzene iiad the highest concentration reported at 200J µg/1 in the 
subsurface south pit water sample. As a reference, the MCL for f>enzene is 5 µg/1. 

The semivolatile analysis (Table 4.3-114) indicated the presence of several methylphenol 
isomers in the south pit subsurface water sample at concentrations ranging up to 95 µg/1 
2-methylphenol. Naph:halenes were detected in both subsurface water samples up to 23 
µg!J. The northeast pit subsurface water sample also contained low levels (2-41 µg/1) of 
fluorene, phenanthrene and chrysene. 

Vario•« s::r:•···:;J;:_~i!e T!Cs were also identified in the water samples (Table 4.3-115). In 
addition to numerous unknowns, the tentative identifications include various substituted 
benzenes, phenols and naphthalenes at concentratiuns between 7J and 35J ug/1. The 
highest single detected compound was an unknown reported at 64J µg/l in the northeast 
pit subsurface sample. 

TOC and COD values are also reported on Table 4.3-114. The disposal pit water values 
are substantially higher than those reported for the site ditches or the saltwater ponds 
indicating that the contaminants present could have an impact on water quality if 
discharged directly. In fact, the lowest reported values for TOC and COD in the pit 
waters exceed the gr.:atest values reported for the ditch or pond samples. 

The pesticide/PCB results are presented in Table 4.3-116. Several compounds were 
de.tected with the hjghest being 2.71 µg/1 of beta-BHC in the northeast pit subsurface 



Site: PAB Oil 
Section: 4.0 

Revision: 0 
Date: 01-07-93 
Page: 4.0-47 

w-ater sample. The values reported were all estimated due to high background 
interference. 

4.3. 7 .2 Disposal Pit Waters - Jnon:anics 

The inorganic sample results for the disposal pit waters are presented in Table 4.3-117. ~ 
Chloride, temperature, conductivity and pH are also shown on this table. The highest 0 
levels of inorganics were detected in the subsurface sample collected from the south pit. l'f'· 

Possible disturbance of the underlying sediments could have contributed to the high 0 
values. This sample detected antimony, barium and chromium of concentrations of 93.3, c 
13,000 and 99.7 µg/1, respectively. Beryllium was the only element detected higher in 
a different sample. It was detected at 2.5B µg/1 in the surface sample from the northeast 
pit. As a reference, the MCLs for the previously mentioned metals are 2,000 µg/1 
barium, and 100 µg/1 chromium (U.S. EPA, 1991). Newly promulgated MCLs for 
antimony and beryllium are 6 and 4 /4g/l, respectively. The subsurface south pit sample 
also had noticeably higher concentrations, compared to the three other pit water samples 
for aluminum, arsenic, calcium, cobalt, copper, iron, magnesium, manganese, potassium, 
sodium and vanadium. The chloride and conductivity values were also much higher. 

The other three pit water samples reported many elements at levels which exceed those 
detected in other site surface waters. The elements reported at elevated concentrations 
are barium, beryllium, calcium, chromium, cobalt, iron, magnesium, manganese, 
sodium, vanadium, zinc and chloride. 

4.3.8 Disposal Pit Benns 

The pit berm soils were sampled to characterize the material as contaminated or not and 
to assess the risks posed if contamination is present. Due to the common wall 
construction of the pits and the minimal volume of the two inner berms, only the outer 
berms were sampled. Four (4) composite samples were collected on the outside of the 
bem1s and four (4) composite samples were collected from the inside of the berms to 
characterize the construction material and to examine the potential impacts from past 
spillage. The samples were collected at the mid-height elevations of the berms from the 
0-0.5 ft. depth range. The sample locations are shown in Figure 2.3-7. Samples were 
analyzed for TCL organics. TAL inorganics, TPH and chloride. 

4.3.8.1 D._isposal Pit Benns - Organics 

The volatile organic results of the disposal pit berm soil samples are shown in Table 4.3-
118. Acetone was the only volatile organic detected in any of the samples. Although 
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not detected in the associated lab blanks, acetone is a common laboratory contaminant 
and its detection at the low levels reported is most likely the result of laboratory impact. 
There were no volatile organic TICs detected. 

The only contaminants detected in the semivolatile analysis (Table 4.3-119) are 
phthalates. These compounds are also commonly associated as laboratory contaminants 
and were also detected in background soil samples. 

There were many semivolatile organic TICs detected in the pit berm soil samples as 
shown on Tables 4.3-120 and 4.3- 121. The highest concentration detected, 1,480,0001 
µg/kg, occurred in the sample from the inner berm of the nonhwest corner. This 
compound was identified as an "unresolved hydrocarbon complex•. The second highest 
concentration, 7,2001 µg/kg, was an "unknown• detected in the outer berm sample of the 
southeast corner. Many of the TICs are identified as unknown alkanes or unknown 
hydrocarbon indicating a potential of residual material from the pits. Various tentative 
identifications were made for hexadecanoic acid and octodecanoic acid, however, the 
presence of these materials is not suspected because both normally are associated with 
animal and vegetable fats and oils. 

The results of the TPH analysis are shown on Table 4.3-119. Six of the nine samples 
showed that TPH was not detected ( < 29 or 30 mg/kg). The inner berm sample of the 
nonhcast comer revealed a value of 29 mg/kg, which is right at the detection limit. A 
slightly higher, although not considered elevated, value of 34 mg/kg was detected in the 
inner berm sample from the southeast comer. An elevated value of 311 mg/kg, 
however, was detected in the inner berrn sample from the nonhwest comer. Although 
this value is substantially less than the TPH values from the sludge inside the pits, this 
value indicates that there is some residual sludge or other petroleum product on the inside 
of the northwest comer pan of the berm. This value is supponr.d by the number and 
concentration of scmivolatile TICs that were also detected. 

4.3.8.2 Disposal Pit Benns - Inon:anics 

The inorganic results for the disposal pit berm soil samples are shown in Tables 4.3-122 
and 4.3-123. The data was evaluated utilizing the background soils discussion (Section 
4.1.2) and the background soils summary table (Table 4.1-A) for comparison purposes. 
The berm results were not compared with any particular depth range of the background 
results. This is because of the unknown origin of the soil material comprising the bem1s. 
It is believed that the material originated from the creation of the present pits. If this 
were the case, the material would be a mixture resulting from the surface to depths of 
approximately 15 ft. 
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The inorganic results for the inner pit berm soil sample of the northwest comer indicate 
elevated levels. Barium was detected at this location at an elevated value cf 20, too 
mg/kg. Cadmium, calcium, chromium, mercury and zinc concentrations are elevated 
only at this location at values of 1.8, 6,490, 56.0, 0.39 and 520 mg/kg, respectively. 
The highest reponed concentration for lead among the berm samples also occurred here .,.... 
at a level of 93.51 mg/kg. All of these elevated metals, plus the high TPH value at this lf'\ 

location, indicate that the inside soil of the berm in the northwest comer of the northwest a-
pit has been impacted by site activities. I", 

C 
The outer berm sample from the southeast comer had five elevated metals. Antimony, c 
barium, cobalt, lead and manganese occur at concentrations of 5. 7J, 483, 29. I, 86.51 and 
2,3301 mg/kg, respectively. Antimony is elevated in the inner southeast, outer northeast, 
outer northwest and outer southwest comer samples at concentrations of 5.61, 6.11, 7. IJ 
and 6.81 mg/kg, respectively. The only other two elevated metal concentrations occur 
in outer and inner southwest comer samples. The outer sample reported barium at a 
level of 541 mg/kg and the inner sample reported cobalt at 34.0 mg/kg. 

The chloride and total solids results are also reported on Tables 4.3-122 and 4.3-123. 
There were no elevated values reported. The highest chloride value was reported for the 
outer northwest comer pit benn sample at a concentration of 233 mg/kg. 

4.3.9 Storage Tank Contents 

At the initiation of the RI investigation, four storage tanks were located on site. Three 
tanks were located together in a diked area between the saltwater pond and the northwest 
pit. These tanks were identified as the horizontal tank, middle Lank and the east Lank. 
A fourth tank, located between the northwest pond and the saltwater pond, was identified 
as the "tank by pond". The location of these tanks are shown on Figure 1.2-2. 

During the Phase I field work, the tank contents were investigated to determine the 
quantity and type of material present. Based on the following sampling results and the 
physical condition of the tanks, a group of PRPs entered into an AOC with EPA to 
conduct an emergency removal action on the storage tanks and their contents. This 
activity occurred during the same time frame as the Phase 2 field investigation therefore, 
additional sampling and characterization of the material was not performed during 
Phase 2. 

IOKMG-1JSEC--'.RI REMEDIAL INVFSTIGATION 
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The horizontal tank had a liquid depth of 12 inches and contained approximately 750 
gallons of waste material. The contents of the tank were a clear liquid and a floating 
scum layer. Initially, one sample was collected containing both phases. This was sent 
to the laboratory as a high concentration sample. The laboratory separated the sample 
into two phases, water miscible (water) and non-water miscible (scum or solid). Upon 
screening, the water phase was deemed low level and the field team was infonned that 
additional sample volume of water would be needed for low organic analysis. The water 
phase was therefore resampled, for TCL organics later in the field investigation. During 
the resampling it was observed that the previous scum layer had basically melted from 
the warmer exterior temperatures and was now an oil layer on the water. As a result of 
the oil, the resampled water was sent to the lab as a medium concentration, oily sample. 
This sample has a sample I.D.# of 709-02-9 l. The initial samples were analyzed for 
TCL organics, TAL inOiganics, cyanide, flashpoint, specific heat, % ash and viscosity. 
The resampled water was only analyzed for TCL organics. 

4.3.9.1.1 1/oriwnlal Tank• Organics 
The organic sample results for all four of the tanks are presented in Tables 4.3-124 
through 4. 3-129. The rr.sults from the volatile organic analysis on the horizontal tank 
samples indicted the presence of blank contaminants, methylene chloride and acetone, in 
all of the samples. Contamination was found mainly in the solid phase of the fl.oating 
scum layer which consisted of acomatics ranging in concentration from 2.0 mg/kg ethyl 
benzene to 11 mg/kg total xylenes. Tentatively Identified Compounds (TICs) were only 
detected in the solid phase of the floating scum layer which consisted mainly of aromatics 
and alkanes. The highest single compound detected was a methylchlohexane with a 
concentration of I 4J mg/kg. 

The solid phase of the floating scum layer in the horizontal tank was diluted by the 
laboratory for high concentration semivolatile organic analysis. Elevated detection limits 
therefore occurred. No TCL compounds were detected above the detection limits for the 
floating scum layer sample. Naphthalene and 2-methylnaphthalene were detected, in the 
resampled liquid phase of the tank contents at concentrations of 2J and 4J, respectively. 
High levels of TIC compounds were detected in the liquid phase of the tank and the solid 
phase of the tloating scum layer, consisting mainly of paraffins. The highest single 
compound was an unidentified alkane with a concentration of 11,000J mg/kg. 

Table 4. 3-132 presents the results of the analyses for flash point, speci fie heat, % ash 
and viscosity on the horizontal tank samples. The scum layer had a flashpoint of 144 •p 
which is just above the ignitability characteristic limit of 140°F. This sample di<l contain 
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some water, therefore it is possible that the oil phase that was present during warmer 
temperatures may have had a flashpoint below the regulatory limit. 

4.3.9.1.2 Horiwnlal Tank - lnorganics 

Inorganic results for the horiwnial tank are presented in Table 4.3-130. The water and I!\ 

scum phases were separated by the lab and analyzed individually. Although higher in c-, 
the scum sample, both phases were found to contain elevated levels of arsenic and t'"'. 

barium. The scum sample had a barium concentration of 6,236 mg/kg and an arsenic 0 
concentration of I 8.9 mg/kg. Mercury was also detected in both samples. 0 

The horiwntal tank samples were also screened in the field for radiation using a hand 
held radiation meter. This was done to check for potential naturally occurring radiation 
encountered during the past drilling operations. No readings above background were 
detected in any of the samples. 

4.3.9.2 Middle Tank 

The middle tank had a liquid depth of 12.5 inches containing approximately 880 gallons 
of waste material. A valve on the tank leaked, therefore, as rainwater entere<l the tank 
through open pon holes, waste leaked out onto the ground in order to maintain a constant 
liquid level at the valve height. The contents of the tank were a clear liquid and a 
floating scum layer. One sample was collected from each phase, liquid (ID# 703-01-91) 
and floating scum layer (IDII 702-01-9 I). All samples were analyzed for TCL organics, 
T AL inorganics, cyanide, flashpoint, specific heat, % ash and viscosity. The floating 
scum layer was analyzed by the TCLP. The extract for the TCLP test was analyzed for 
TCL organic and TAL inorganic parameters. Both samples (liquid and scum) submitted 
for the T AL inorganic and cyanide analysis and the scum sample submitted for organic 
analysis further separated into two phases, water miscible (watrr) and non-water miscible 
(scum or solid) phases. Each individual phase was analyzed separately by the labor.itory. 

4.3.9.2.1 Middle Tank• Organics 

Organic sample results for the middle tank samples are presented in Tables 4.3-124 
through 4.3-129. Results from the volatile organic analysis indicate the presence of 
blank contaminants, methylene chloride and acetone, in all samples. Contamination was 
found mainly in the solid phase of the t1m,ting scum layer and consisted of aromatics 
ranging from 6 mg/kg ethyl benzene to 31 mg/kg total xylenes. ·ncs were only detected 
in the solid ph35e of the floating scum layer, which consisted mainly of aromatics and 
alkanes ~ith concentrations up to 361 mg/kg. 
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The solid phase of the floating scum layer was diluted by the laboratory for high 
semivolatile organic analysis. Elevated detection limits therefore occurred. No TCL 
compounds were detected above the detection limits for any of the samples. Various 
semivolati.le TICs were detected in the solid phase of the floating scum layer, consisting 
mainly of paraffins, with concentrations up to 19,000 J mg/kg. Compounds with up to 
30 carbons were detected. 

No pesticides or PCBs were detected in any of the middle tank samples. 

Table 4.3-132 presents the results of analysis for flashpoint, specific heat, % ash and 
viscosity. Both the scum and the liquid sample have reported flash-point numbers above 
the regulatory limit of 140°F with values of 151 and 156°F, respectively. 

4.3.9.2.2 Middle Tank • Inorganics 

Inorgani.; results for the mic\dle tank are presented in Table 4.3-130. As indicated 
previously, the liquid and scum phases of each sample were separated by the lab and 
analyzed individually. Although higher in the scum samples, both phases were found to 
contain elevated levels of barium. The highest being 9,824 mg/kg barium. Elevated 
levels of chromium, lead, mercury and zinc were also detected in the scum samples. A 
mercury concentration of 5. 9 l mg/kg was reported for one of the scum samples. The 
other had a mercury concentration of 1.34 mg/kg. 

The middle tank samples were also screened in the field for radiation using a hand held 
radiation meter. No readings above background were detected in any of the samples. 

4.3.9,2.3 Middle Tank - TCLP Analysis 

Results of the TCLP analysis are presented in Tables 4.3-133 through 4.3-136. No 
compounds were found to exceed the TCLP regulatory levels as listed in 40 CFR 261. 
The TCL organic analysis results indicated the presence of benzene, toluene, xylenes, 
phenols and naphthalenes. 

4.3.9.3 East Tank 

The east tank had a liq!!id depth of 14 ft containing approximately 10,500 gallons of 
waste material. The contents of the tank were detected to be in two phases with the 
bottom phase being a clear liquid and the top phase consisting of oil. The top oil phase 
was estimated to be at least 3,000 gallons. No detectable layer of sludge was identified 
in the tank, however, during the PRP led removal action, approximately 4,000-5,000 
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gallons of a thicker sludge-like material was discovered in the tank. The material was 
sl.ill of low enough viscosity to be pumpable, which is believed why the probing of the 
tank contents during Phil/le l did not detect this different phase. Depth descretes samples 
were collected from the top 1 foot (ID# 705-02-91), the middle location at 8 feet depth 
(ID# 706-02-91) and the bottom location at 11 feet depth (ID# 707-02-91). The middle 
depth sample, (1D/1 706-02-91), separated into two phases, water miscible (water) and 
non-water miscible (oil), and were analyzed separately by the organic and inorganic 
laboratories. Samples were analyzed for TCL organics, T AL inorganics, cyanide, 
flashpoint, specific heat, % ash and viscosity. 

4.3.9.J.1 East Tank - Organics 

Organic sample results for the east tank samples are presented in Tables 4.3-l.24 through 
4.3-129. Results from the volatile organic analysis indicated the presence of blank 
contaminants, methylene chloride and acetone, in all samples. Acetone was found in the 
middle and bottom depth samples at significantly greater concentrations than the levels 
found in the sample blanks. The highest concentration being 1, I 00B mg/kg in the 
bottom "water" sample. The highest concentral.ion of volatile contaminants were found 
in the oil phase of the middle depth sample, which consisted mainly of aromatics ranging 
from 530 mg/kg benzene to 2,700 mg/kg total xylenes. Volatile TI Cs found in the 
samples consisted of alcohols, organic esters, straight chain hydrocarbons and aromatic 
compounds. TI,e highest concentration of a TIC was a straight chain hydrocarbon at 
37 ,OOOJ mg/kg hexane, found in the oil phase of the middle depth sample. 

The semi-volatile organic east tank samples were diluted by the laboratory for analysis 
due to the high levels of phenols and/or naphthalenes. Elevated detection limits therefore 
occurred. The highest concentration of contaminants were found in the oil phase of the 
middle depth sample, which consisted mainly of aromatics ranging up to 900 mg/kg 
2-methylnaphthalene, organic acids ranging up to 1,200 mg/kg phenol, and polynuclear 
compounds ranging up to 1701 mg/kg phenanthrene. TIC compounds found in the 
semivolatile samples consisted of mainly organic acids, alcohols, aromatics and paraffins. 
The highest concentration of contaminants were found in the oil phase samples. 

No pesticides or PCBs were detected in any of the east tank samples. 

Table 4.3-132 shows the results of the analyses for flashpoint, specific heat, percent ash 
and viscosity on the east tank samples. All &hree depth samples met the characteristic 
of ignitability under the Resource Conservation and Recovery Act (RCRA) guideline.~ for 
having a flash point less than 140°F. 
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Inorganic results for the east lank are presented in Table 4.3-131. The inorganic analysis 
indicated the oil phase of the middle depth sample contained the highest concentration 
of contaminanLS. Elevated levels of barium, chromium, lead and mercury were detected 
at 1,922, 40.5, 54.3 and 2.4 mg/kg, respectively. Zinc and magnesium were also 
present. 

The east lank samples were also screened in the field for radiation using a hand held 
radiation meter. No readings above background were detected in any of the samples. 

4.3.9.4 Tank By Pond 

Toe horiwntal tank located between the northwest pond and the saltwater pond is 
identified as the "lank by pond". This tank contained approximately 85 gallons of water 
material consisung of a thick sludge with a thin top layer of oil. One sample OD# 704-
01-91) was collected from the tank with a duplicate sample (ID# 708-02091) collected 
two days later. Both samples were analyzed for TCL organics. T AL inorganics, 
cyanide, flashpoint, specific heat, ash content and viscosity. The first sample collected 
was further analyzed by the TCLP. The extract for the TCLP test was analyzed for TCL 
organics and TAL inorganic parameters. 

4.3.9.4.1 Tank by Pond - Organics 

Organic sample results for the tank by pond are presented in Tables 4.3-124 through 4.3-
129. Analysis from the volatile organic analysis indicated the presence of blank 
contaminants in both samples. The contamination detected consisted mainly of aromatics 
ranging from 0.61 mg/kg benzene lo 37 mg/kg total xylenes. TICs were detected 
consisting mainly of aromatics, straight chain hydrocarbons and alkanes. The highest 
single compound detected was an octane at 24J mg/kg. 

Both tank by pond samples were diluted by the laboratory for Semivolatile organic 
analysis due to the high concentration of hydrocarbon contamination. Elevated detection 
limits therefore occurred. No TCL compounds were detected above the detection limits 
for either sample. Various semivolatile TICs were detected consisting mainly of 
paraffins, with concentrations up to l6,000J mg/kg. Compounds with up lo 30 carbons 
were detected. 

No pesticides or PCBs were detected in either tank sample. 
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Table 4.30-132 presents the results of the analyses for flashpoint, specific he.at, percent 
ash and viscosity for the tank by pond samples. Both samples reported flashpoint values 
greater than the RCRA rqulatory guideline of 140°F. 

4.3.9.4.2 Tank by Pond - ltiorganics 

The inorganic results for the tank by the pond are presented in Table 4.3-130. Inorganic 
concentrations were not similar to the other tanks. Barium, chromium. lead and zinc are 
present but at much lower levels. Mercury was detected in one of the samples at 
0.39 mg/kg. 

The tank by pond samples were also screened in the field for radiation using a hand held 
radiation meter. No readings above background were detected in any of the samples. 

4.3.9.4.3 Tank by Pond - TCLP Analysis 

Results of the TCLP analysis on the tank by pond samples are presemed in Tables 4.3-
133 through 4.3-136. No compounds were found to exceed the TCLP regulatory levels 
as listed in 40 CFR 261. The TCL organic analysis results indicated the preS1:nce of 
benzene, toluene, xylene~ and various phenols. 

4.3 .10 Tank Soils 

During Phase 1, a composite soil sample was collected from the soil next to the three 
tanks located between the saltwater pond and \he northwest pit. The sample was 
collected by hand augering at four different locations to a depth of six inches and 
compositing all soils into one sample. The four locations for the sample were collected 
near fill r,r drain valves on the ranks. The locations are shown on Figure 2.3-8. This 
sample v•as analyzed for TCL organics, TAL inorganics. cyanide. TPH, pH and 
chloride. 

During Phase 2, following the removal action on the storage tanks, a series of soil 
sample:, were collected from the diked area as shown on Figure 2.3-8. Samples were 
collected from areas adjacent to valve locations on the tanks, locations from under the 
tanks, from areas adjacent to the tanks to evaluate tht extent of contamination, if 
detected, and from drainage paths away from the diked area. The diked area drains to· 
the west through a pipe which directs surface mnoff, including the discharge from the 
large pond, to the south access road ditch. 
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Samples were analyzed for TCL volatile and semivolatile organics, TAL inorganics, 
chloride and TPH. Pesticides and PCBs were not analyzed for since detectable levels 
were not found in U1c Phase 1 samples. Dioxin and furan analysis was al.so included on 
several of the samples during Phase 2 to evaluate the presence of these compounds 
resulting from the potential past disposal of chemk.al wastes. 

A single grab soil sample was also taken during Phase 2 from the area of the small tank 
by the northwest pond (Figure 2.3-1). During the removal action, approximately one 
gallon of material spilled during the physical removal of the tank. Visually contaminated 
soil and vegetation was removed and containerized by the tank removal contractor for 
eventual disposal with the tank contents. A sample was collected of the remaining 
surface soil to evaluate the effectiven~ of the soil removal. The sample was analyzed 
for TCL volatiles and semi volatiles, TAL inorganics, chloride and TPH. 

4.3.10.l Tank Soils· Organics 

The volatile organic results for the tank soil samples are presented in Tables 4.3-137 and 
4.3-138. Methylene chloride and acetone were detected in the majority of samples as 
well as the associated lab blanks. The only other TCL volatiles detected were in the 2-3 
ft sample collected at grid point l3S-34W. Ethyl benzene and total xylenes were 
detected at 1J and 121 µg/kg, respectively. The 0-1 ft sample has reponed results 
undetected at values equal to or greater than the deeper sample. Both samples had 
volatile TICs detected. The 0-1 ft sample had more compounds detected and at much 
higher values. The highest concentration detected was for two separate compounds, both 
unknown hydrocarbons, each with a concentration of 1,3801 µg/kg. 

The results of the TCL semivolatile analysis on the tank soil samples are presented in 
Tables 4.3-139 through 4.3-143. In the area of the former tank battery, the only 
detectable semivolatiles, other than phthalates, were identified in the samples collected 
from the area between the horizontal tank a.r. j the middle tank, the areas north of the 
horizontal tank and al the south end of the horirontal tank. These areas were observed 
to be discolored during the investigation. The north and northeast corner of the 
horizontal tank received runoff from the leaked matenal from the middle tank. Various 
PAHs including phenanthrene, fluoranthene, pyrene and chrysene were detect~. Levels 
as high as 1801 µg/kg of benzo(b)fluoran.thene and/or benzo(k)fluoranthene were 
measured at the south end of the hori1.ontaJ tank. These compounds coeluted for these 
samples and a total of the two compounds was reported. 
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The sample collected at the location of the small tank by the pond also detected PAH 
contaminant.s, such as benzo(b)fluoranthene (210 J µg/kg), benzo(k)fluoranthene (1601 
µg/kg) and chrysene (1501 µg/kg). 

Semivolatile TICs detected in the tank soil samples arc presented in Tables 4.3-144 O' 
through 4.3-148. Numerous TICs were detected in the majority of samples, however, t.n 
similar to the TCL semivolatile analysis, the greatest number and concentrations were c 
detected in the samples between the horizontal and the middle tank. TIC values t'<' 

remained relatively high in several of the 2-3 ft samples also. The northern samples, 0 
along the north berm, were collected in a slight drainage path that drains runoff away c 
from the tank area to the wes•; toward the drain pipe. This area also contained a 
relatively high concentration of TICs. Semivolatile TICs were detected in all of the 
samples but were detected at much lower concentrations away from the tanks, toward the 
west and the south. The samples collected from under the middle tank also reported 
TICs at relatively lower concentrations. Five of the samples had the volatile compound 
tetrachloroethane ide;1tified as a semivolatile TIC. None of these same samples had 
detectable volatile TI Cs, therefore, the presence of this compound is uncertain. This 
solvent has also not been previously identifir.l! as a contaminant of the tank contents or 
the pit sludges. 

The semivolatile TICs reponed for the "tank by pond" soil sample had numerous 
compounds, including various alkanes and a single identification of an unresolved 
unsaturated hydrocarbon with a concentration of 1,080,000J µg 1kg. T!iis value should 
be used with caution and viewed as an estimate due to the laboratory's "lumping" of 
numerous peaks (detectable retention times) together and reporting one large value as 
opposed to numerous smaller values. 

TPH results, which are also presented in Tables 4.3-139 through 4.3-143, show good 
correlation to the semivolatile TIC results. The greatest levels were detected between 
the horizontal and middle tank. The "tank by pond" sample, however, did not reflect 
this relationship. Although the TPH value of 1,944 mg/kg is elevated, the magnitude is 
not proportional to the concentration of semivolatile TICs detected. 

Dioxins and furans were analyzed for on sekct tank soil samples, those near valves or 
near areas of ~uspccted higher organic concentrations. Results are presented in Tables 
4.3-149 and 4.3-150. None of the samples were found to contain any 2,3,7,8-TCDD. 
The samples collected at grid location 10S-30W contained detectable levels of non-
2,3, 7, 8-TCDD in both samples, 0-1 ft and 1-2 ft. The 0-1 ft sample also had a 
detectable level of OCDD(octachlorodibcnzo-p-dioxin). One of the samples from the 
northern drainage path (0S-30W) had detectable levels. of 1,2,3,4,6, 7,8-" - . '. ,• .. -, .. 
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HpCDD(heptachlorodibenzo-p-dioxin) and OCDD. The samples by the east valve on the 
east tank (14S-0W ;ind 16S-IW) had detectable levels of 1,2,3,7,8-PeCDD 
(pentachlorodibenzo-p-dioxin) and OCDD. The only other detected dioxin was in the 
samples collected at 27S-30W, south of the middle tank. The toxicity equivalence to 
2,3,7,8-TCDD was calculated at 0.01 and 0.15 µg/kg, respectively, for the drainage path 
sample (OS-30W) and th: 1.5-2.5 ft samp!e near the east tank value (16S-1W). Ali other 
samples have toxicity equivalence values less than 0.01 µg/kg. 

As indicated previously, pesticides/PCBs were not detected in the Phase I composite tank 
soil sample or the tank contents samples, therefore, their analysis was not included in 
Phase 2. 

4.3.10.2 Tank Soils - lnoQ?anics 

The results for the tank soil samples are presented in Tables 4.3-151 through 4.3-155. 
Due to the past construction activities of the pits and ponds and the unconfirmed natural 
soil conditions in the tank area (potential of cut or fill activities), the soil samples were 
comparer.I to the 0-1 ft and 1-3 ft background soil samples as an indication of elevated 
metals. 

The values detected in the sample at grid location 40S-30W, had the highest values of 
arsenic (30. 11 mg/kg), beryllium (2.0 mg/kg), iron (55,200 mg/kg), selenium (1.21 
mg/kg), silver (3.6 mg/kg) and v.1.nadium 169.1 mg/kg) detected in the tank soils. 
Oddly, these were the only metals detected at elevated levels in this sample. The sample 
11 S· 13W, near the northern valves on the middle and east tanks had the highest detected 
values of calcium (39,300 mg/kg), magresium (7,500 mg/kg), mercury (0.22 mgfkg) and 
zinc ( 197 mg/kg). Elevated levels of barium and sodium were also detected in this 
sample. The deeper samples (1-2 ft) collected at this location also had elevated barium, 
calcium, magnesium, sodium and zinc. Selenium (0. 7 IJ mg/kg) and silver (2.5B mg/kg) 
were detected at slightly elevated levels in the deeper sample. 

The highest value of cobalt (17.7 mg/kg), manganese (983 mg/kg), nickel (32.4 mg/kg) 
and potassium (1,830 mg/kg) were detected in the surface soil sample by the east valve 
on the east tank, grid location 14S-0W. Elevated levels of barium, calcium, magnesium 
and zinc were also detected. The deeper sample collected at 1.5-2.5 ft adjacent to tl1is 
location detected barium, cobalt and magnesium at levels comparable to background. 
The other metals were still detected ai devated levels. 

The soil sample collected from the northern drainage path along the berm, grid location 
0S-71W, had the highest detected values of barium (23,500mglk&) andchrqmiurn_{_69.8 
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mg/kg) in the tank battery area. Elevated levels of calcium, lead, magnesium and zinc 
were also detected. 

The highest lead concentration detected in the tank area was 87.41 mg/kg in the sample 
from grid location 20S-30W. The duplicate of this sample reported a lead concentration 
of 20.4 mg/kg, ·JJ!i:ch is comparable to background levels. 

The soil sampl,.. collected from the area of the spill by the small tank heated by the 
pond, indicated elevated calcium (3,780 mg/kg}, lead (94. l mg/kg) and zinc (59.4 
mg/kg). The lead concentration was the highest lead value detected in the tank soil 
samples. 

4.4 SOIL BORINGS 

Five soil borings, designated SB-I through SB-3, MW-8 and MW-9, were drilled during 
the Phase I field investigation to define the soil stratigraphy at the site (Figure 1.2-2). 
At borings SB-2, SB-3, MW-8 and MW-9 soil samp!.!s were collected at the 0-1 ft and 
2-3 ft intervals. At boring SB- I samples were collected at the 0-2 ft and the 2-4 ft 
intervals. This increase in the length of the interval was required to obtain sufficient 
volume of soil to also analyze a duplicate sample. Samples were analyzed for TCL 
organic and TAL inorganic parameters, cyanide, chloride, TPH and pH. 

During the Phase 2 field investigation, three additional soil borings were drilled and 
completed as monitoring wells MW-10, MW-11 and MW-12 lFigure 3.5-2). MW-10 
is an off-site upgradient location which represents background soil conditions. M\li-12 
is an off-site downgradient location which is far enough removed from the site to be 
considered as representative of background soil conditions. M\V-11, on the other hand, 
is not being considered background, but will be considered as an "on-site " soil boring 
since it is located just west of the northwest pond. The sample intervals and a more 
detailed discussion of the results for MW- 10 and MW-12 were included in the 
Background Soil section (Section 4.1). Therefore, the bulk of this section's discussion 
will be focused on the samples collected from SB-1, SB-2, SB-3, MW-8, MW-9 and 
MW-I 1. MW-11 was sampled at the 0-1 ft, 2-3 ft, 5-6 ft, l0-11 ft and lS-16 ft depths. 
The Phase 2 samples were analyzed for the TCL organic ar:d TAL inorganic parameters, 
chloride and TPH. 

4.4.1 Soil Borings - Organics 

The volatile organic compo•mds detected in the boring soils are included in Table 4.4-1 
and 4.4-2. Methylene chloride and acetone were detected in most of the samples as well 
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as the laboratory blanks and are considered attributable to laboratory impacts. 
Chloroform was detected in the 2-3 ft sample of MW- I I at ?. concentration of 1J /Lg/kg. 
This value is estimated because it is reported less than the contract required detection 
limit (CRDL). The only other volatiles detected were TICs, trichlorofluoromethane 
(Freon) and tetrahydrodimethylnaphthalene. Freon was reported in both samples from 
SB-2 at ISJ µg/kg and 7J µg/kg and in the 2-3 ft sample from SB-3 at 9J µg/kg. Other 
site samples collected pmvide no indication that this material is a site contaminant and 
it is believed that this compound originated in the laboratory. 
Tetrahydrodimethylnaphthalene was reported at 3IJ µg/kg in the 0-l ft sample of MW-
11. 

The semivolatile analysis (Tables 4.4-3 and 4.4-4) on the soil boring samples reveali,d 
three low level phthalate compounds which are common as laboratory conta.minru1ts as 
well as being common in urban area soils. The .inly other TCL semivolatile detected 
was phenol at 420J µg/kg in the 0-1 ft sample from boring SB-3. This compound was 
undetected in the other samples although most of the samples had detection limits that 
were equal to or greater than 420 µg/kg. 

Semivolatile organk TICs were also detected in the soil samples at levels up to 3,200BJ 
/Lg/kg (Tables 4.4-5 through 4.4-8). Many of the compQunds were also identified in 
laboratory blanks and their presence in the site soil i~ not conclusive. The levels found 
were similar to those detected in background soil samples, Section 4.1.1. In fact, the 
greatest numuer (28) of semivolatile TI Cs were reported in MW- I 0, a background 
location. 

The boring soil samples were also analyzed for TPH, however, .:he Phase l data (SB-1, 
SB-2, SB-3, MW-8 and MW-9) has been determined to be unusable due to low matrix 
spike recovery. The Phase 2 data (MW-10, MW-! I and MW-12) is presented on Tables 
4.4-3 and 4.4-4. The TPH values for MW-I I are generally less than or comparable to 
the bac!:ground values of MW- l 0. The highest value for MW- l I occurred in the l 0-11 
ft sample at a concentration of 44.4 mg/kg. 

No detectable levels of TCL pesticides o, PCBs were found in any of the boring samples 
during Phase 1. During Phase 2, the samples from MW- II detected three pesticides at 
trace amounts (Tables 4.4-9 and 4.4-10). Two compounds, dicldrin and 4,4'-DDE, were 
detected in the 0-1 ft sample at concentrations of 0. l 8JP and 0.G67JP µg/kg, 
respe.ctivcly, and cndosulfan II was detected in the 2-3 ft sample at a concentration of 
0.1 IPB µg/kg. Both 4,4'-DDE and endosulfan II were detected at higher concenu·ations 
at the background location MW-10. All of the detected pesticides arc estimated due to 
the low .values de~ected, .the compound also being detected in the lab blank or difficulties 

JUiMFJ)lAL INVESTIGATION 

(\) 

\.C 

C" 
r 
C 
0 



. . 
, , - , . . '", . . ' 

. , . ' . . . 
fr~ & • • • 

' . 

Site: PAB Oil 
Section: 4.0 

Revision: 0 
Date: 01-07-93 
Page: 4.0-61 

in quantitating the result. The presence of the pesticides is possibly due to the local land 
use practices of grazing and agriculture/crop-dusting, as discussed in Section 4.1.1. 

4.4.2 Soil Borings - Inorganics 

The inorganic sample results on the boring soil samples are reponed in Tables 4.4-11 
through 4.4-14. Chloride, total solids and pH are also reported. Only those elements 
which were higher than the representative background values in Table 4.1-A are 
discussed. 

Arsenic was elevated at a concentration of 22.4B mg/kg in the 0-1 ft sample of MW-11. 
Barium was noticeably elevated in the 2-4 ft sample of SB-I at a concentration of 1.040 
mg/kg. Beryllium was found to be elevated in the 2-3 ft and 10-11 ft samples of MW-11 
and the 2-4 ft sample of SB-1 at concentrations of 1. 70, 2.4 and 2.8 mg/kg, respectively. 
Cobalt was found at substantially higher values in the 2-4 ft sample of SB- I and the 2-3 
ft sample of MW-8 at values of 154 and 49.9 mg/kg, respectively. Lead was noticeably 
higher in the 2-4 ft sample of SB-I at a level of 104 mg/kg. Manganese was found to 
be markedly elevated in the 2-4 ft sample ofSB-1 at a level of 14,8001 mg/kg. Mercury 
was elevated in the 0- l ft samples of MW-9 and SB-2 and the 0-1 ft and 2-3 ft samples 
of SB-3 at concentrations of 0.48, 0.27, 1. 1 and 1.6 mg/kg, respectively. Nickel was 
considerably elevated at 94.9 mg/kg in the 2-4 ft sample of SB-1. Calcium, iron, 
magnesium, potassium, sodium and zinc were also detected at slightly elevated levels in 
one or more of the soil borings. There are many elevated metals present, but a 
contaminant trend is not evident and it is difficult to ascertain how many of the elevated 
values are simply due to the natural varying conditions of the area. 

Elevated chloride values were reported for the surficial soil boring samples of SB-2 and 
SB-3 at concentrations of 9501 and 6451 mg/kg respectively. Values of 570 mg/kg and 
753 mg/kg were reported in the surface samples of MW-l I and MW-12, respectively. 
The elevated chloride levels are limited to the surficial soil and levels drop appreciably 
in the deeper samples. 

4.5 GROUND\VA.TER 

This section contains a discussion on the results of the groundwater analyses. The first 
part of the section focuses on the monitoring well samples while the second part of the 
section discusses the residential well samples. 
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During the Phase 1 field investigation, water samples were collected for chemical 
analyses from MW-8 and MW-9 along with the seven monitoring wells that had 
previously been installed during the 1987 expanded site inspection (ESI). During the 
Phase 2 field investigation, two sampling rounds were performed. The first round of 
sampling (Phase 2a) was identical to the Phase I sampling program (MW-8, MW-9 and 
the seven existing wells). The second round of the Phase 2 groundwater sampling 
program (Phase 2b) included three newly installed wells, MW-10, MW-11 and MW-12, 
along with the nine previously sampled wells. 

During Phase I, the samples were analyzed for TCL organics, T AL inorganics, cyanide, 
chloride, alkalinity, hexavalent chromium, TOC and COD. The Phase 2 samples were 
analyzed for TCL organics, TAL inorganics (both tol.11 and dissolved), chloride, 
alkalinity, TOC and TPH. The TPH analysis was added to the Phase 2 analyte list 
because the Phase I data identified some tentatively identified compounds (TICs) in the 
TCL organics analyses for the disposal pits and the monitoring well samples. The COD 
analysis was excluded in Phase 2 because Phase 1 results did not reflect elevated 
numbers. The cyanide and hexavalent chromium analyses were also excluded in Phase 
2 because the Phase I data consistently reflected the lack of any detectable values. Field 
measurement~ of temperature, pH and conductivity were collected during both 
investigation vhases. 

During the Phase I monitoring well sampling program, it was discovered that due to the 
sleeve connection type construction of the existing S.S. wells, the teflon hailers available 
would not pass into the screened section. The well narrows down at that point and the 
bailer hangs up on the connection. As a result of this, six of the seven of the existing 
wells were purged and ~mpled with either the existing PVC bailers, which had been 
previously dedicated to each well, or with a S.S. bailer. This was not necessary for 
MW- I since the water level was above the well screen and it was not necessary to lower 
the bailer into the screened section. MW- I was purged and sampled with a teflon bailer 
as were the new wells MW-8 and MW-9. Wells MW-5 and MW-6 were purged and 
sampled with the existing PVC bailers. MW-3 and MW-7 were purged and sampled 
with a S.S. bailer and MW-2 and MW-4 were purged with the existing PVC bailer and 
were sampled with a S.S. bailer. 

The Phase 2 sampling effort also utilized the existing dedicated PVC bailers and teflon 
bailers. MW-! was purged and sampled witl1 a teflon bailer a~ were all of the new 
(Phase I and 2) monitoring wells, MW-8 through MW-12. MW-2 through MW-7 were 
all purged with their dedicated PVC b~lers @<I were sampled with small diameter teflon 
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hailers, with one exceptio:.. During the first sampling round, the small (I inch diameter) 
teflon bailer was used to both purge and sample MW-3. The purging effort was deemed 
too time consuming due to the small capacity of the bailer, and from that point on, it was 
decided that all of the old monitoring wells (ESI wells) except MW- I, would be purged 
with their dedicated PVC hailers and then sampled with the teflon bailer. 

Prior to sampling, the wells were purged until a minimum of three well volumes were 
removed and the pH, temperature and conductivity measurements had stabilized. Due 
to a miscalculation, only a little more than one well volume was purged from M\V-1 
during the Phase I sampling effort. Temperature, pH and conductivity measurements 
had stabilized during the purging effort, L'1erefore it is believed that the samples obtained 
were representative of aquifer conditions and were not of static water that may have been 
present in the well. 

Groundwater samples collecteo from three of the monitoring wells have been used for 
comparison purposes as being representative of background conditions. MW-9, 
approximately 15 ft east of the northeast disposal pit, and MW-10, off-site approximately 
725 ft east of the site's eastern property boundary, are located upgradient from the site 
while MW-12, off-site approximately 450 ft west of the western site boundary, is located 
downgradient (Figure 3.5-2). \Vhile MW-10 may be the only true background well, it 
appears that MW-9 and MW-12 have not had contaminant impacts from the site. The 
groundwater concentrations from these wells are used for a comparative evaluation of the 
groundwater quality of the other monitoring wells. During the analytical data study, both 
phases of the RI are discussed and compared, and when feasible, results from the ESI 
are also brought into the discussion. 

4.5.1.1 Monitoring \\'ell, - Organics 

The Phase 1 volatile organic results for the groundwater sampling are presented in 
Table 4.5-1. None of the well samples were found to contain any detectable levels of 
volatile organics. Several compounds were detected at very low levels in the related QA 
samples. 111ere is no indication, however, that the external impact from laboratory or 
field contamination responsible for the detectable levels in the QA samples, had any 
affect on the individual well samples. The volatile organic results for Phase 2a ai,d 2b 
are shown in Tables 4.5-2 and 4.5-3, respectively. Methylene chloride, acetone and 
chloroform were reported in both Phase 2 sampling rounds. Methylene chloride and 
acetone are commonly associated as laboratory contaminants. Methylene chloride was 
reported in every monitoring well sample collected during Phase 2, including the QA 
samples and related laboratory blanks, except MW-10 during the second sampling round. 
Acetone and chloroform were <:iet~t~_Qg.!y in the QA samples except for a negligible 
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trace of chloroform appearing in MW-6 during round two. Benzene was reported, less 
than the maximum contaminant level (MCL) of 5 µg/1, in samples from Phase 2b in 
MW-5 and M\V-7 with values of 3J µg/1 and 2J µg/1, respectively. 

The Phase 1 and Phase 2 analysis did not reveal any volatile organic TICs in any of the se 
well samples. The only volatile TICs detected were in QA samples from the Phase 2 ,c 
investigation. CJ' 

The semivolatile analyses for Phase l (Table 4.5-4) and Phase 2 (Tables 4.5-5 through C) 
4.5-7) detected the presence of at least one of five low level phthalates in one or more 0 
of the monitoring well samples, field QA samples and/or laboratory blank samples. The 
phthalates, commonly associated as laboratory contaminants, had detectable 
concentrations ranging from 1J to ll 3BJ µg/1. Due to the fact that they are common 
laboratory induced contaminants and their presence was also identified in the QA 
samples, it is suspected that the presence of the phthalates were due to external impacts 
from the laboratory. 

There were only four other TCL semivolatile organic compounds detected, all at levels 
below the CLP required quantitation limit, throughout the entire monitoring well 
sampling program. Phenol and 2-Chlorophenol were detected at 2J µg/1 and lJ µg/L, 
respectively, in the Phase I sample from MW-3. Bis(2-Chloroethyl)Ether was detected 
at IJ i,g/1 in the Phase 2b sample from MW-5. Phenol and 4-chloro-3-methylphenot 
were each detected at lJ µg/1 in the Phase 2b sample from MW-7. 

The TOC and COD values for Phase I are reponed on Table 4.5-4. The results for weil 
MW-1 are slightly higher than the other wells, with a maximum TOC of 6.3 mg/I and 
a maximum COD and 541 mg/I. The TPH and TOC values for the monitoring well 
samples during Phase 2 are presented in Tables 4.5-S through 4.5-7. The TPH values 
ranged from 0.55 to 1.35 mg/I in the first sampling round and were all undetected ( < 0.5 
mgil) in the second sampling round. The TOC values ranged from 4.22 to 33.2 mg/I 
in the first sampling round and from 13.9 to 25.5 mg/I in the second sampling round. 
None of the analysis revealed clear evidence of any trending values. Based on the 
relatively similar valves reported, an obvious indication of contamination is not pre.sent. 
The values are also whhi'l LDEQ's normal requirements for surface discharge; 100 mg/I 
COD and 50 mg/I TOC. 

Various semivolatile TICs were identified in the well samples during Phase I. As 
indicated in Tables 4.5-8 and 4.5-9, wells MW-5, MW-6 and M'.V-7 had the least 
amount ofTICs identified (one in each l\,[W-5 and MW-6) with wells l\,lW-1, MW-2 and 
MW-3 having the greatest number (15 in MW-1,. The highest concentr-1ti9n~,PLany 
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individual TICs were detected at MW-5 and MW-9 (540JN and l,500JN µg/1, 
respectively). There were also four or mor" TICs reported in each of the field blank and 
equipment and sand rinsate samples. The parameters identified are tentative a.id the 
actual identification is unknown. The samples from wells MW-3 and MW-9 had I, 1,2,2 
- tetrachloroethane identified, however, this compourd is a TCL volatile parameter and r--
was reported as undetected in the volatile analysis. '° 
One or more semivolatile TICs were detected in all of the groundwater samples t<' 

submitted for analysis in Phase 2 (Tables 4.5-10 through 4.5-13). The total number of o 
TICs for the Phase 2a samples ranged from one in several of the wells to 20 in MW-6. c 
The total number for the Phase 2b samples ranged from three in several wells to 18 in 
MW-5. MW-6, for this second sampling round, had only four TICs identified and two 
of those were also detected in the laboratory blank. TICs were also reported in the 
background wells and in the associated field QA samples. This inconsistent detection of 
TJCs from one sampling event to the next currently provides no indication that their 
presence is attributable to the past site activities and contamination in the aquifer. 

No detectable levels of TCL pesticides or PCBs were found in any of the well samples 
during Phase l (Table 4.5-14). The analytical results for the TCL pesticides/PCB 
analysis for Phase 2 are presented on Tables 4.5-15 through 4.5-17. A total of seven 
analytes were detected at some trace amount. None of the detected pesticide 
concentrations ex.:eed the MCLs for those constituents as established under the Safe 
Drinking \Yater Act. Many of the detected pesticide concentrations are at least one order 
of magnitude smaller than their MCL. No PCB compounds were de1ected in any of the 
samples collected from the monitoring wells during the Phase 2 investigation. 

4.5.l.2 Mun,itgrini: Wells - Inori:an~ 

The RI analytical results for the inorganic analyses on the monitoring well groundwater 
samples are presented on Tables 4.5-18 through 4.5-37. Tables 4.5-18 and 4.5-19 
present the results of the Phase I investigation. The results of the first sampling round 
of Phase 2 (Phase 2a) are presented on Tables 4.5-20 through 4.5-22, and Tables 4.5-23 
through 4.5-27 present the results from the second sampling round of Phase 2 (Phase 2b). 
Tables 4.5-28 through 4.5-37 are retabulations of the previously presented inorganic data, 
however, instead of showing the data by the phase or sampling round, these additio11al 
tables show tl1e data by monitoring well. This was done so that any individual well 
could easily be evalua1ed as to changing conditions over the period of study. 

The results were evaluated by comparing them with potential background conditions at 
wells MW-9, MW-10 and MW-12. An analyte from a partici:'ar well was considered 
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"elevated" if its value is greater than the largest value of the three background wells. 
Comparisons were also made with the MCLs set forth by tJte EPA [40 CPR 14l.2(C)] 
and published in the November 1991 Drinking Water Regulations and Health Advisory. 
Recently promulgated MCLs (57 FR 31776; July 17, 1992) have also been included in 
this evaluation although they are not in effect until January 17, 1994. 

Three inorganic analytes have been detected in the site monitoring wells al concentrations 
above their currently regulated MCLs during both the ESI and RI sampling efforts. 
Elevated levels of cadmium, chromium and lead were detected in at least one sample 
during the investigations. Three (3) additional metals; antimony, beryllium and nickel 
were detected above newly promulgated MCLs or the reported detection limits were 
above the MCLs. The exceedance of the analytes above their respective MCLs are 
summarized in Table 4.5-A (included within text), which shows their total metals 
;:;vncentrations. 

Although the ESI results reported exceeding values of total cadmium (MCL = 5 ug/1} 
in all seven of the sampled wells (MW- I through MW-7), Table 4.5-A shows that none 
of the 12 site monitoring wells exhibited any values exceeding the MCL for cadmium 
during the three sampling rounds of the RI. Additionally, only one RI sample, MW-11 
collected during Phase 2b, reported an elevated value, 3.1B 1,Lgll. This is compared to 
the highest background concentration of cadmium, reported at 2.61 ,,g/1 in MW-10 
during Phase 2b. 

Cilromium was detected in an unfiltered sample from the off-site, upgradient background 
well (MW-10) at a concentration of 82.8 1,Lg/1, which is near chromium's MCL of 100 
Ilg/I. Elevated levels of total chromium were detected in at least one sample from each 
of MW-2, MW-3, MW-4, MW-6, MW-7, MW-8 and MW-11 (fables 4.5-28 through 
4.5-37). Table 4.5-A shows that all of these monitoring wells except MW-I I had total 
chromium concentrations which exceeded the chromium MCL. MW-2 and MW-7 
exhibited the highest values at 1,330 and 750 µg/1, respectively. The ES! report detected 
its highest level of chromium in MW-7 with a value of 229 1,Lgll. Results for MW-6 also 
exceeded the chromium MCL during the ESI with a concentration of 149 j.Lg/1. MW-2 
had reported values of 22 µg/1 and 9 I µg/1. 

RDt:6DW. lNVE"STIGATION 



Monitoring Sampling 
Well, ?has.e 

MW-I ES!-! 

ES!-2 
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MW-2 ES[-! 
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Phase I 
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Pha,e 2b 

MW-3 ES!-! 

ES!-2 

Phase I 

Phase 2a 
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MW-4 ESJ-1 

ES!-2 

Pha,e I 
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I 
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Phase 1 
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-----------------------
TAilLE 4.5-A 

MONITORING WELLS EXCEEDING MAXIMUM CONTAMINANT 
LEVELS (MCLs) 
TOTAL METALS 

UNITS: UG/L 

Cadmium Chromium Load Antimony 
(5 µg/1)1 (100 µg/1) 1 (15 µgli)2 6 µgl! 3 

- ·- - 25 U 

13 .. - 60 U 

-- - - 30 UJ 

-- - - 39 U 

-- -· - 15.2 J 

- -- - 25 U 

76 -- 18.2 J 60U 

-- - - 36 U 

- 1,330 - 39 U 

-- 398 .. 13 U 

- -- 17 25 U 

20 - - 60 U 

- - - 30 UJ 

.. 415 - 39 U 

.. 364 - 13 U 

6.7 - 29 25 U 

16 - 20.9 J 60 U 

-· .. - 30 UJ 

-- 632 - 39 U 

- 118 - 13 U 

- -- 20 J ~o J 

22 - - 60 U 

·- -· - 30 UJ 

- -- - 39 U 

-- -· 18.7 13 UJ 
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reported antimony as undetected (13.0U µg/1). Antimony concentrations reported for 
MW-S and MW-7 during the RI were all below detection. 

The presence of antimony in the groundwater samples above natural levels is 
unconfirmed due to its inconsistent detection. The antimony in MW-1 was not detected c 
in the first four samples collected (two from the ESI, Phase l and Phase 2a) and then it r--
was detected at 15.21 /tg/1 in the Phase 2b sample. One the other hand, the antimony c-
decected in MW-5 was detected at 501 µg/1 in the ESI first sampling round but was not r-, 
detected in the four subsequent sampling rounds. The antimony in MW-7 was only o 
detected in the second sample of the ESI. o 

Beryllium was detected at 4.2B µg/1 in the off-site, upgradient background well, MW-10, 
in the total metals analysis. Beryllium was found in two of the 12 site monitoring wells 
at values greater than background. The two elevated concentrations were detected in 
MW-8 and MW-6 at 9.0 and 6.5 µg/1, respectively. The newly promulgated MCL for 
beryllium is 4.0 rng/1. As stated with the other analytes, the presence of beryllium was 
only detected in the total metals analysis. The dissolved inorganics analysis did not 
detect ( < 2.0 µg/1) beryllium in any of the monitoring well samples (Tables 4.5-28 
through 4.5-37). The elevated values again appear to be due to the suspended solids 
content. 

The backgrou11d well, MW-10, contained total nickel at 124 µg/1. Total nickel was 
detected at elevated concentrations in MW-2, MW-3, MW-4, MW-6, MW-7 and MW-8 
(Tables 4.5-28 through 4.5-37). The two highest total concentrations occurred in MW-6 
and MW-4 with values of 659 and 575 µg/1, respectively. The newly promulgated MCL 
for nickel is I 00 µg/1. The nickel in the background sample (MW- I 0) was undetected 
at 7.0U µg/1 when filtered. Unlike other analytes previously discussed, nickel was not 
reduced below detection in many of the wells when the samples were filtered, although 
the detected values were reduced. Elevated dissolved nickel was detected in at least one 
sample from MW-2, MW-3, MW-4, MW-6 and MW-7. The highest dissolved 
concentration occurred in MW-4 with a value of 317 µg/1. 

Although, from Tables 4.5-28 through 4.5-37, it appears that the site groundwater has 
higl> concentrations of aluminum, iron and manganese, the representative background 
wells also have very high concentrations. 1he background well, 1',i\V-10, has 
total/dissolved concentrations for aluminum, iron ar.d manganese of 31,300J/l09J µgll, 
48,000/117 µg/1 and 1,970/439 µg/1, respectively. As evident from the reported values, 
the concentration of these three metals are significantly reduced in the filtered S<lmple 
which reinforces, the ide.a that elevated metal concentrations are due in pan to a large 
anount of suspended solids i;1 the sampled groundwater. 
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Aluminum concentration~ were generally measured the highest in Phase 2a, with the 
greatest concentration in MW-8 at 53,400 µg/1. MW-6 had the second highest 
measurement at 47,400 µg/1. Values for both wells fell considerably in Phase 2b with 
values of 9,5701 µg/1 and 7,9901 µg/1 being repo1ted for MW-8 and MW-6, respectively. 
The lowest values were consistently measured in MW-I. ~-

r-
Iron and manganese also were generally measured the highest in Phase 2a with the ,.,._ 
highest values again reponed for MW-8 and MW ·6. As with aluminum, concentrations t·'\ 

of both metals droppe;; significantJy in Phase 2b. c 
C 

Barium, a potential site contaminant, was measured at its highest concentration in the 
upgradient, off-site background well, MW-10. Data from Phase 2b indicated a 
concentration of I, 180 µg/l. The MCL for barium is 2,000 µg/1. Dissolved barium was 
detected in the background at a concentration of 297J µg/1. Tne only elevated dissolved 
barium on-site occurred in MW-2 during Phase 2a and 2b with 3431 and 435J µg/1, 
respectively (Table 4.5-29) and in MW-6 during Phase 2b with 3021 µg!I (Table 4.5-33). 
It should be noted that the values for Phase 2b are biased high for barium and are 
therefore estimated values. 

Sodium was present at elevated levels in all monitoring wells sampled during the ESL 
The ESI reported higher concentrations during their two sampling rounds than the RI's 
three rounds. The range of elevated values for the ESI was from 89,400 µg/1 in MW-7 
to 172,000 µg!l in ~fW-1. 

The highest concentration of total sodium found during the RI was 148,000 µg/1 also in 
MW- I during the Phase I sampling. Levels decreasf'.d to 87,200J µg/1 sodium in Phase 
2b. From Tables 4.5-28 through 4.5-37, there seems lo be a trend of increasing total 
concentrations with time for MW-2, MW-4, MW-5, MW-6 and MW-8 during the RI 
investigation. Levels in MW-3 and MW-·/ stayed about the same throughout the three 
sampling rounds. In Phase 2b, MW-6 had the highest measured sodium concentration 
at 112,0001 µg/1. 

Arsenic was detected, but at levels less than its MCL of 50 µg/1 in MW-I, MW-2, MW-
4, MW-5, MW-8, ~fW-11 and MW-12. Tables 4.5-28 through 4.5-37 show that the 
maximum arsenic concentration deteeted on site is at MW- I with a total concentration 
of I 0. 7 µg/l. There does not appear to be a definite plume or downgradier.t trend as 
MW-6, a downgradient well, shows arsenic as undetected. 

Mercury was detected in MW-3 at 1. 9 µg/1 during Phase I. This value is below the 
MCL set at 2 µg/1. The background concentration in MW-10 was measured at 0.3 µg/1. 

1006SG-11SEC-4.RJ 
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A5 evident from Tables 4.5-28 through 4.5-37, trace mercury showed up at the 
background level or 0.1 µg/1 above it in MW-I, MW-2, MW-4, MW-7 and MW-8 
during the Phase 2 investigation. The ESl sampling indicated that mercury was below 
the detection limit of 0.2 µg/1. 

A variety of inorganic analytes were found to be elevated in one or more wells. 
Potassium was elevated in MW-6 and MW-8. Vanadium was elevated in MW-8 and 
MW-11. Selenium was elevated in MW-2, MW-3, MW-9 and MW-11. Cobalt was 
elevated in MW-2, MW-4, MW-6 and MW-7. Calcium was found to be elevated in 
MW-I, MW-2, MW-5, MW-6and MW-Jl. Magnesium was elevated in MW-I, MW-2, 
MW-5 through MW-8 and MW-I I. Zinc was eievated in MW-I, MW-3, MW-4, MW-
6, MW-8 and MW-9. 

Two previous studies, the ESI performed in 1988 and an independent study performed 
on behalf of some area residents in 1982, evaluated the chloride concentrations in the 
groundwater at the site to determine possible contamination plumes. Both studies utilized 
terrain conductivity/resistivity geophysical methcds (surveys) which can produce 
indications of elevated levels of inorganic constituents in the subsurface. The most 
common indicator parameter for these methods is the presence or lack of the chloride 
ion. The indirect results provided by the~ two dated studies indicate the presence of 
conductive groundwater plumes (high in chloride) radiati.rig to the south and west from 
the disposal pits. 

The R1 results, which represent direct, current results of the groundwater conditions at 
the site, do not indicate high conductance/chloride groundwater contaminant plumes to 
the south and west. A total of 29 on-site and/or downgradicnt groundwater samples were 
analyzed for chloride content and conduct;vity over three sampling phases. Only four 
samples were reported to have chlo:ide at concentrations above its, aesthetically based, 
secondary maximum contaminant level (SMCL) oi 250 mg/I; MW-I had 290J mg/I, 
MW-2 had 308 and 294 mg/I and MW-6 had 275 mg/1 of chloride. MW-5 a.id MW-11 
also showed elevated concentrations of chloride. The background monitoring well MW-
10 reported a chloride concentration of 78 mg/I. 

In general, the higher chloride concentrations occurred along the northern and western 
sides of the site (MW-I, MW-2, M\V-5, MW-6 and MW-11). Outside of this generality 
there are not noticeable trends. In fact, the values for some monitoring wells appear to 
be sporadic. The groundwater from MW-6, for example, was analyzed three times for 
chloride content during the RI and produced significantly differeJJt ,alues each time. The 
Phase l sample produced a value of 1301 mg/I while the two sampling rounds from 
Phase 2 (a and b) produced concentrations of 275 and 621 mgll, respr.ctively. 
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Alkalinity values were found to be higher than background (187 /Lg/I) in MW-I, MW-4, 
MW-5, MW-7, MW-8 and MW-9, however, large variations are not pre.sent. As would 
be expected, the field measured conductivity had a positive correlation with the alkalinity 
and sodium concentrations just as it did for the chloride concentrations (fables 4.5-28 
through 4.5-37). If the alkalinity or sodium concentration increased from one sampling 
round to the next then the conductivity was generally observed to increase also. 

The one parameter of potential concern was indicated in the results from the QA samples 
collected during the well sampling. Mercury was reported at 1.3 /Lg/I for the pre-rinsate 
sample during Phase I. This sample was a rinsate of the teflon hailers to be utilized 
during the Phase I sampling. Tl'~ .,nJy well sample having a reported mercury level was 
well MW-3. As a result of the narrow construction of the existing wells a teflon bailer 
was not used on MW-3, instead a stainless steel bailer was used. This stainless steel 
bailer was used on several wells prior to well MW-3 and mercury was not detected. 
There is therefore no indication that the two mercury values reported are related in any 
way. 

There is also no indication that any other parameters detected in one or more of the QA 
samples during Phase 1 or Phase 2 (aluminum, barium, cadmium, calcium, copper, lead, 
manganese, mercury, potassium, sodium, thallium and zinc) had any significant impact 
on the results of the well sampling. The barium levels detected in the Phase 2b bailer 
rinsates, sand rinsate and field blank have been attributed to laboratory error. Review 
of the data has indicated that the barium analysis is biased high, therefore the de~ted 
values are estimated and a potential adverse impact on the samples collected is not 
present. 

4.5.2 Residential Wells 

Ten residential wells (Figure 2.5-1), were sampled during the Phase 2 investigation. 
There were no Phase 1 residential well samples collected. The well samples were 
analyzed for TCL organics, T AL inorganics, chloride, alkalinity, TPH and TOC. · 0 

temperature, pH and conductivity of the samples were measured in the field 

Prior to sampling, the wells were purged a volume which surpassed the greater of either 
the well's holding tank or three times the welt's volume. 

4.5.2.1 Residential Wells • On,:anics 

The results of the volatile organic analyses for the 10 residential water supply samples 
are presented on Table 4.5-38. Methyle11e chloride, a common laboratory contaminant, 
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was detected in every sample including the three QA samples. Chloroform and toluene 
were detected only in QA samples. The results for some compounds (acetone, 2-
butanone and 2-hexanone) have been qualified as unusable (R) due to laboratory QA/QC 
protocols. 

The results for the semivolatile organic compounds are shown on Tables 4.5-39 and 4.5-
40. One of four phthalate compounds, which are common semivolatile laboratory 
contaminants, were found in small quantities (0.51 to 6 µg/1) in seven of the ten 
residential well samples. One or more of ten semivolatile organic TICs were detected 
in six of the ten wells. Only two of the six wells had more than one TIC detected. The 
~ell had two TICs detected totalling 7J µg/1 and the-well had three 

TI Cs detected totalling 4&J µg/l, however, 3 lJ µg/1 of this ~dentifted as a 
laboratory artifact. 

The TPH and TOC results for the residential well samples are also shown on Tables 4.5~ 
39 and 4.5-40. The TPH was undet.ccted ( ~in all of the samples. ~ 
concentrations ranged from 5.99 mg/1 in the ....... elJ to 25.9 mg/I in the­
well. This range of TOC values is consistent with the range of values from the site 
monitoring well samples. 

The analytical results for the TCL pesticides/PCBs analysis for the ten residential water 
supply samples are shown on Table 4.5-41. As indicated, five of the ten wells show a 
trace amount of one or more of six detected pesticides. AU of the delected values are 
at least two orders of magnitude smaller than any of their lisied pesticide MCLs. Due 
lo the low reported values and difficulties with achieving quantitation criteria. the values 
are all estimated. No PCBs compounds were detected in the residentiaJ well samples. 

4.5.2.2 Residential Wells - Inorg~ 

The results of the total metals analyses on the residential groundwater samples are 
presented in Tables 4.5~42 and 4.5-43. The most noticeable result is the elevated arsenic 
concentrations present in many of the residential wells. Arsenic was delected at 2.0 µg/1 

r re.a er in eve~al well. The two highest concentrations were found in the 
~~ells at levels of 30.5 and 21.3 µg/1) respectively. These 

two e eva concentr:atlons are below the MCL for arsenic of 50 µgit. 

The source of these elevated arsenic levels is unknown. It appears that the elevated 
values are not related to past operations at the site. The site's two highest concentrations 
of total arsenic occur at MW-1 and MW-8 with values of 10.7 and 8.2J µg/l, 
,respectively. The two residential wells with the highest arsenic concentrations are 
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located south-southwest of the site which is not in a down-gradient position. Even with 
the theoretical event of a southern gradient, \he three monitoring wells, MW-3, MW-7 
and MW-11. located on the southern and western boundaries of the sile, indicate that 
arsenic is not migrating from the site with comparable levels. These three wells, MW-3 1 

MW~ 7 and MW-11, were reported with two uudeteeted arsenic concentrations and a 6.5B L(\ 

µg,'l concentration, respectively. t-

Iron and manganese occur at concentrations above lheir respective S1 .... L f 3 and 
50 µg/1, respectively, in all of the residential well samples except the well, 
which has an ir · n ~g/l. The two highest iron concentr.ations 
occur at wells d~ith values of 2,460 and 2,340 µg/1, 
rcspec~e two hi hest manganese concentrations, 7771 and 692 µg/1 , occur at 
well~and respectively. 

All the residential wells sampled had barium below th Iished MCL of 2000 µg/1. 
Th'.!' highest concentration detected occurred in th well at I 69 µg/1. The next 
two highest values were deteeted in the and the wells at l 4 l and 
140J µg/1 respectively. These three wells are located no radient) of the 
site. A level of 136 µg/1, however, was detected in the well, which is 
locatcrl south~southwest of the site. Therefore, a correlation relating the higher values 
found downgradienL to site activities is nol conclusive. 

The results for magnesium, calcium, sodium, chloride alkalinity and conductivity do nol 
indicate any individual residential well or area of wells having a significant difference 
in concentrations over the other wells. The only noticeable value that does not appear 
~s the alkalinity result of 2.0U mg/I in the duplicate sample collected from the 
-well. A value of 288 mg/l reported for the corresponding sample is in-line 
with U1e other residential well data. 

0' 
I"""\ 

C 
0 



. . . . . 
. . . . . .. . . . . , , . ' , 

. . . 

4.6 QA SAMPLES 

Site: PAB Oil 
Section: 4.0 

Revision: 0 
Date: 01-07-93 
Page: 4.0-76 

During the field investigation, various QA samples, in the form of rinsates, field blanks 
and trip bl..ilks, were collected to evaluate any possible external impacts to the samples 
collected. In most cases, the volatile bottles of a field blank also doubled as a trip blank. 
Samples were analyzed for TCL organics, T AL inorganics and cyanide. Trip blanks 
were only analyzed for volatile TCL organics. The QA samples collected during the 
groundwater sampling are presented in Section 4.5. Field blank results are also included 
in Section 4.5. 

4.6.1 QA Samples - Organics 

The results of the volatile organic analysis on the QA samples are presented in Table 4.6-
1 for the Phase I samples and Table 4.6-5 for the Phase 2 samples. Common laboratory 
blank contaminants, methylene chloride and acetone, were detected in several of the 
Phase I and Phase 2 sampks at very low concentrations. Chloroform was also detected 
at low concentration in both phases of QA samples. Benzene, tetrachloroethene, toluene 
and total xylenes were detected at very low concentrations during the Phase J sampling. 
These contaminants were detected in many of the collected samples but at much higher 
concentrations, therefore the external impact that may have affected the QA sample 
would be negligible. There is no evidence to suggest that these impacts would cause the 
concentrations in the site specific media samples to be higher than those seen in the QA 
samples. 

Semivolatile organic resull.'i are presented in Tables 4.6-2, 4.6·6 and 4.6-7. The only 
TCL semivolatiles detected in the Phase I results were low levels of phthalates. These 
compounds are common laboratory contaminanl.'i. In addition to phthalates being 
detected in the Phase 2 samples, the semivolatiles, 4-nitrophenol, pentachlorophenol and 
pyrene, were detected in one of the hand auger rinsates collected during the sampling of 
the tank soils (ID# 818-I0-91). A review of the tank soil data, Section 4.3.10, indicates 
that 4-nitrophenol was not detected in the soil samples. Pentachlorophenol was detected 
only once, in a sample collected several samples after the collection of the rinsate 
sample, and pyrene was detected in three tank area samples. All 4-nitrophenol was also 
detected in one of the CME sampler rinsate samples collected, however, this compound 
was not detected in any of the boring sample~ collected. 

Various TI Cs, many of which were also detected in ihe laboratory blanks, were detected 
in the QA samples. These organic compounds that were detected are not suspected to 
have had an impact on the collected samples. Indications of contamination are not being 
based on similar levels of TIC compounds found in site media. 
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Pesticides or PCBs were not detected in any of the QA samples during Phase I. Results 
from Phase 2 are presented in Table 4.6-8. Only three compounds were deteeted, each 
in a different sample. The values reported are estimated due to the low detected 
concentration and difficulty in quantifying the results. 

4.6.2 QA Samples • Inorganics 

The results of the inorganic analyses for the QA samples are presented in Tables 4.6-3, 
4.6-4, 4.6-9 and 4.6-10. The majority of detected inorganics were detected below the 
CRDLs. The main parameter and concentration that raised suspicion is the sodium value 
of 307,000 µg/1 from the casing rinsate during Phase I. This sample was reanalyzed by 
the laboratory and similar results were obtained. The source of the sodium is unknown. 
This casing was installed at well MW-8 and MW-9 and a review of the inorganic data 
in Section 4.5 indicates sodium levels much lower than the rinsate. The sodium values 
reported for wells MW-8 and MW-9 were actually among the lowest sodium levels of 
all the wells. Although the source of the elevated sodium is unknown there is no 
indication that the casing has impacted the groundwater results. 

The barium levels reported for three of the hand auger rinsates on Table 4.6-IO (ID 
#818-10-91, #820-I0-91 and #821-I0-91) are be]jeved attributable to laboratory 
influence. Review of the data has indicated that the barium analysis was biased high, 
therefore the detected values are estimated and a potential impact on soil samples 
collected is not like I y. 

An elevated barium level is also reported for sample ID 11814-10-91, which is a hand 
auger rinsate collected during the sampling of the clay beneath the northeast pit. Barium 
was the only metal detected, and although elevated compared to other rinsate samples, 
an impact to the high conce11tratio11s detected i11 the clay samples is 1101 evident. 

4. 7 Affi 

During the I 987 ES Is conducted at the PAB Oil facility and the nearby Gulf Coast 
Vacuum Site, Ecology and Environment, Inc. collected various air quality samples from 
each site. Air monitoring instrumentation was installed at 11 on-site locations on the 
PAB Oil property to determine the presence of the site's airborne contaminants and if 
present, their migratory paths off-site. The ESI report for the Gulf Coast Vacuum 
Services, Inc. Superfund Site (a site with a similar history, physical characteriscics and 
contaminants of concern) stated that an interrelation existed between the contaminants 
detected in the two sites' trip blanks and that several imperfections were noticed in the 
laboratory procedures utilized to analyze the Gulf Coast air samples. The ESI data 
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review for the PAB air samples did not address the issues included in the Gulf Coast 
report, although, the same conditions are assumed to apply since the PAB sampling 
occurred the day after the Gulf Coast sampling. The majority of the detected 
contaminants at the PAB facility were at low concentrations and were believed to be 
attributable to laboratory contamination (acetone, freon, 1,1,1-trichloroethane). Due to 
possible flaws in the procedures utilized for analysis and possible laboratory induced 
contaminants, the use of the positive data is limited, however, the data indicated that high 
levels of contaminants were not present. 

The air quality of the site was also monitored during the field activities of the RI. The 
monitoring was performed with an OVA and/or a HNU as part of routine health and 
safety procedures. Readings were obtained above background at some point sources 
(i.g., down the sampling casings of the disposal pit sludges). No readings, however, 
were detected above background levels in the breathing zone during any of the site 
acuv1ues. The only exception to this occurred when the former east storage tank 
contents were sampled (discussed in greater detail in Section 2.3. 7). As indicated in 
Section 2.3. 7, the four site storage tanks and their contents have been removed from the 
site. 

The U.S. EPA, assisted by Radian Corporation, performed trial excavations on three 
disposal pits which are comparable to the PAB disposal pits, at the Gulf Coast Vacuum 
Services, Inc. Superfund Site. Chemical contaminants identified in the pits are similar 
to the sludge in the pits at PAB Oil and the concentrations of organics, including 
volatiles, are actually higher at the Gulf Coast facility. These trial excavations were 
performed to provide information regarding the potential emission of volatile organic 
compounds which may result from this type of disturbance to the pits (Eklund, 1992). 
The data collected from the investigation, conducted in August of 1991 at Gulf Coast, 
indicated that the pilot-scale excavation activities did not result in high levels of 
contaminants in the ambient air (Eklund, 1992). The best conservative estimate of 
emissions from excavation activities at the site are: 

• Benzene - 0.01 µglm2-sec; 

• Toluene - 0.005 µg/m 2-sec; and 

• Xylenes - 0.003 µglm2-sec (Eklund, 1992). 

Due to the similarities between the PAB and Gulf Coast Superfund sites, it is believed 
that comparable, low ambient air contaminant levels would result if excavations were 
performed on the PAB disposal pits. 
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5.0 C01''TAMlliANT FATE AND TRANSPORT 

5 .. 1 POTENTIAL ROUTES OF MIGRATION 

Three potential contaminant migration routes were identified iit the PAB site; air, surface 
water and groundwater. All of the contaminants which were identified at the site are 
included in the analytical data tables presented in Appendix II. The nature of 
contamination at the site, reflected by the analytical data, is discussed in detail by media 
and contaminant sources in Section 4.0. 

5.1.1 Air 

The air pathway for contaminant migration is believed to be inapplicable at the PAB site. 
Based on information obtained from the ES! and during the RI, there appears to be no 
significant levels of contaminants in the air (discussed in detail in Section 4.7). Since 
air does not appear to be a migration pathway, it is not funher discussed in Section 5.2, 
Contaminant Migration. 

5.1.2 Surface 'Water 

The surface water pathway is considered to be a potential route of contaminant migration. 
Several site-related contaminants appear to be migrating off-site via the site's surface 
water drainage system. It is believed that all overflow/excess water from the disposal 
pits and ponds and the majority of site surface runoff exit the site, heading west. through 
the drainage ditches adjacent to the site access road (discussed in detail in Section 3.3). 

5.1.3 Groundwater 

The groundwater pathway is considered to be a potential route of contaminant migration. 
Although there are not positively identified contaminant trends in the groundwater, there 
were some compounds and/or elements which have been chserved to be present at 
elevated levels at various locations. The elevated constituents were primarily metals 
(barium, chloride, chrommm, lead, nickel, etc.) with the exception of a few detects of 
benzene and chloroform. 

The largest potential impact on the integrity of the groundwater under the site will most 
likely result from potential leachate/infiltration resulting from the disposal pits, while 
lesser impacts could potentially occur from surficially contaminated soils such as those 
found in the former tank battery area. 
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There is evidence of several site related contaminants leaving the site through the surface 
water pathway along the site access road. As discussed in detail in Section 4.2.1, the 
contaminants are primarily inorganic elements such as barium, calcium, chloride and 
sodium. The analytical data indicates that both the surface water and the underlying 
sediment have been affected by contaminant migration. 

In general, the barium and chloride concentrations in the ..ite drainage ditch sediment are 
highest near the outfall/overflow from the saltwater pond and decrease as the ditch 
proceeds to the west toward Route l 67 (Figures 2.2-1 and 2.2-2). The surface water 
concentrations of barium, calcium, chloride and sodium were also detected at 
significantly higher values in the drainage ditches on-site than they were in the off-site 
Route 167 ditch, immediately after the confluence of the site runoff. 

Filtered surface water samples collected at the outfall/overflow of the saltwater pond into 
the drainage ditch, revealed that approximately one-half of the detected concentrations 
were provided by suspended solids. This indicates that the apparent contaminant 
migration produced from the discharging saltwater pond waters (and ultimately all three 
disposal pits because of their interconnection as discussed in Section 3.3) has occurred 
in two forms; as dissolved constituents and as suspended solids. 

The potential contaminant migration resulting from the surface water drainage of the 
former tank farm is also most likely present in the dissolved and suspended solid states. 

The suspended solids content of the contaminants in the draining/overflowing surface 
water provides an expla11ation to the decreasing barium and chloride concentrations in 
the sediment as the drainage ditch progresses toward Route 167. The suspended solids 
(and their accompanying levels of contamination) may drop out of solution into the 
underlying sediment as the drainage ditch widens and the velocity of the drainage water 
decreases, as it progresses further away from its origin. Dilution resulting from the 
influence of additional surface water and accompanying sediment, may also be a factor 
in t:1e decrease of levels detected. 
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At present, there appears to be no contaminant trends in the groundwater at the site, 
although some elevated inorganics were detected at individual locations. The greatest 
potential impact on the integrity of the groundwater under the site will most likely result 
from leachate/infiltration of surface water from the di~posal pits and/or other impacted 
source areas such as the former tank farm. 

5.2.2.l Potential Mii:ration of Disposal Pit Wastes and Contaminated Tank Soi!:l 

The contaminants detected in the disposal pit sludges (desctibed in detail in Sections 
4.3.3, 4.3.4 and 4.3.5) include various organic compounds and inorganic elements. The 
organic compounds detected include volatile organics [benzene, toluene, ethyl benzene 
and xylenes (BTEX) and chloroform], semivolalile organics (PAHs), various pesticides, 
a number of tentatively identified compounds (TICs), large values of total petroleum 
hydrocarbons (TPH) and low levels of dioxins and furans. The i:lorganic constituents 
included arsenic, barium, chloride, chromium and lead. The clay samples collected 
during the RI, from the clay material underlying the disposal pits, revealed that this 
underlying soil has been impacted by contaminants migrating downward from the sludge, 
however, the values detected were significanUy lower than levels detected in the sludge. 

There were various contaminants detected in the tank farm soils also. The levels 
deter.led, however, were generally quite a bit lower than what was detected in the 
disposal pits, therefore, the following discussion emphasizes the levels of ~ontaminants 
found in the disposal pits. The organic compounds and inorganic constituents which 
were detected in the tank soils were found to be primarily restricted to the surface soils. 

The subsurface fate of organic compounds is controlled by a number of physical and 
chemic.al processes. These processes include hydrolysis, sorption, cosalvation, 
ionization, biodegratio:i, volatilization and dissolution (U.S. EPA, 1989b). The degree 
to which each of these processes are affecting the migration of organic contaminants 
through the vadose zone and groundwater system is not known. 

Very few of the sludge contaminants were detected in the groundwater samples. 'Die 
only organic compound that was found consistenUy throughout the pits and was also 
detecteil in the groundwater was benzene. Benzene was detected in two well samples 
(M\V-5 and MW-7) and was reported at levels below its MCL in both cases. These 
measured levels were net found adjacent to the pits, therefore the actual presence of the 
mate.rial in the wells and its source is suspect. If hydrocarbon contamination was 
occurring, it would be expected that the more soluble compounds (such as benzene) 
would leach from the contaminated material and enter the groundwater system. The 
wells located adjacent to th.-; <li~posal pits did not indicate that this is occurring. 
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The large reduction in the levels of contamination measured in the underlying clay 
compared to sludge concentrations also indicates that one or a combination of the 
previously mentioned processes are r('.ducing the migration of contaminants from the pits. 

The fate of inorganic constituents are also affected by a number of reactions in the 
subsurface, including dissolution, complexation reactions, adsorption, redox reactions and 
ion exchange (U.S. EPA, 1989b). The mobility of metals depends on the forms or 
"species• present in the subsurface. These forms could incluC:e: free ions, insoluble 
species, metal/ligand complexes, adsorbed species, species held on a surface by ion 
exchange and oxidation state differences. Because of the large surface area of the 
particulate matter within the subsurface, the adsorption of metals onto the surface of soil 
m clay particles is commonly the most important process governing meials transport. 

Adsorption has been shown to be an important factor al the PAB site. Obvious 
differences in the concentrations of metals exist between the total and dissolved (filtered) 
groundwater samples. Many of the total metals ~mples contained clay and silt size 
sediment particles that are believed to have contributed significantly to the metals 
concentrations at several wells. Elevated dissolved phase metals (capable of passing a 
0.45 micron filter) were also present. 

Chromium and nickel were two of the most prevalent elevated constituents in the 
groundwater under the site. Unlike many of the other elements, including chromium, 
nickel remaine<l at high concentrations when the samples were filtered. Other elevated 
constituents which appeared in one or more of the monitoring wells, such as aluminum, 
barium, chloride and lead, were 1 1so reducr.d in concentration when the samples were 
filtered. 

s.2.2.2 Estimates of Contaminant Migration Rates in the Groundwater 

Models predicting the transport of nonreactive contaminants (for example, chloride) in 
the groundwater environment are typically based on the advection-dispersion equation 
(NRC, 1984). Included in this model are terms for the average groundwater flow 
velocity and dispersion. The average linear flow velocity can be estimate<l by the 
following equation: 
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V = KI 
n 

where: 
V 
K 
I 
n 

= average linear velocity (ft/day) 
= hydraulic conductivity (ft/day) 
= hydraulic gradient (ft/ft) 
= effective porosity (percent) 
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For the flow velocity calculation of groundwater under the site, an estimated hydraulic 
conductivity value of 57 ft/day (maximum value calculated from the slug tests) was used. 
The effective porosity was assumed to be 0.20. Based on these values and a measured 
hydraulic gradient of 0.0002 ft/ft across the site, an average linear flow velocity of 0.057 
ft/day was calculaLd. 

Dispersion in porous media refers tJ the spreading of a plume of contaminants as it flows 
through the subsurface and is caused by heterogeneities in the geologic materials. 
Dispersion alters the concentration profile in a groundwater plume so that the region, 
where the contaminants would be expected to occupy from advection alone, is expanded. 
Although dispersion would have a tendency to expand the plume, the mean rate of 
movement of the conservative contaminants would be expected to be nearly equal to the 
mean groundwater velocity (Walton, 1988). 

An approximation of the distance (D) from the center of a chloride plume to its outer 
edge can be made by the following equation (assuming the hydraulic properties of the 
aquifer remain constant) 

D 
where: 

D 

V 
T 

== Distance downgradient from the source to leading edge of 
chloride plume (ft). 

= Average linear groundwater velocity (ft/day). 
"" Time since chloride entered groundwater (days). 

Assuming that the PAB Oil waste disposal operation began in late 1978 (- 14 years 
ago), a maximum estimated travel distance of 291 ft, can be calculated for chloride. 
Although the presence of a chloride plume has not been confirmed by the analytical data, 
this issue was suspected by previous investigations (see Sr.ction 4.5.1.2). 
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In the case of nonconservative contaminants, retardation of contaminan! movement may 
occur as the result of chemical reactions, sorption to organic particles or biological 
reactions. For monovalent cations, the general order for adsorption to soils (the 
"Lyotropic series") is: 

Cs+ > Rb+ > K+ > Na+ > Li+. 

For divalent cations the order is generally: 

Ba
2
+ > sr2+ > Ca2+ > Mg2+ (Dragun, 1988). 

From this information, barium groundwater contamination would be expected to travel 
at a slower velocity comp«red to groundwater contamination resulting from a 
conservative ion such as chloride. 
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6.0 BASELINE RISK ASSESSMEl'ff SUMMARY 

A baseline risk assessment (BRA) was prepared (l.Sl, 1993a) to analyze the potential 
adverse health effects (both current and future) resulting from human exposure to 

. 

haz.ardous substances in surface soil, sludge, sediment, groundwater anrl surface water r--
at the PAB Oil and Chemical SeIVices Superfund site. By definition, a BRA evaluates 0-:· 
risk under the no-action alternative (that is, in the absence of any remedial actions to 0 \ 
control or mitigate releases or exposures). The BRA for this site was prepared utilizing I<\ 

data from the Remedial Investigation and submitted to EPA as a "stand-alone" document. 0 
The methods used in the development of the risk assessment are based on general C 
guidance provided by USEPA (Office of Emergency and Remedial Response. Risk 
Assessment Guidance for Superfund. Vol. I. Human Health Evaluation Manual (Part 
A), 1989) and in accordance with site-specific guidance provided by USEPA Region VI. 
In addition, an environmental risk assessment was conducted to evaluate risks to 
environmental species (LSI, 1993b). The majority of this section presents a summary 
of the results from the human health risk assessment. Subsection 6.6 provides a 
summary of the environmental assessment. 

6.1 CHEi'-1ICALS OF POTEJ,,'TIAL CONCERN 

Analvtical data from sludge, soil, groundwater, surface water and sediments were 
evaluated to identify chemicals of potential concern at this site. Any chemical detected 
in any sample was considered to be a possible chemical of concern. Chemicals were 
eliminated from consideration if they are essential nutrients and are nontoxic at the levels 
encountered on site or if they were infrequently defected. Seventy-live chemicals 
selected as contaminants of potential concern are listed in Table 6.1-A. 

6.2 EXPOSURE SCENARIOS EVALUATED 

Based on a review of site conditions including land use, contamination patterns and 
human acuvity patterns, the populations most likely to be exposed are: 

• Current on-site trespassers. 

• Current off-site residents (adults an.:l children). 

• Future on-site resident farmers (adults and children). 
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TABLE 6.1-A CHEMICALS OF POTENTIAL CONCERN AT PAB OIL 

Volatiles 
Acetone 
Benzene 
Butanonc, 2-
Chloroform 
Dichloroethane, I, 1-
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 
Toluene 
Xylene (total) 

Sernivolatiles 
Benwic acid 
Dibenwfuran 
Dichlorobenzene, 1,2-
Dimethylphenol, 2,4-
Methylphenol, 2-
Methylphenol, 4-
Phenol 
Bis (2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Di-n-butylphthalate 
Di-n-octylphthaiate 
Diethylphthalate 

PAHs 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (g ,h, i) pery lene 
Benzo (k) fluoranthene 
Chrysene 
Fluoranthene 
Fluorene 
Indeno (l ,2,3-cd) pyrene 
Methylnaphthalene, 2-
Naphthalene 
Phenanthrene 
Pyrene 

Pesticides/PCBs 
Aldrin 
Alpha-BHC 
Alpha chlordane 
Arochlor- 1260 
Beta-BHC 
ODD, 4,4'­
DDE, 4,4'-
DDT, 4,4'­
Delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
l::ndrin aldehyde 
Endrin ketone 
Gamma chlordane 
Gamma-BHC 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 

lnorganics 
Aluminum 
Anlimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Cyanide 
Lead 
Mercury 
Nickel 
Silver 
Thallium 
Vanadium 

Diox ins/Furarn 
· · TCDD-equivalent 

IUiMEDlM. INV£STIGATION 

(J\ 

l'C\ 

C 
C 



.. 
. . . . . . ' 

. ' . . : • - .. _ .: -Jr- - . . ' . • . • 

Site: PAB Oil 
Section: 6.0 

Revision: 0 
Date: 0 l-o?-93 
Page: 6.0-3 

The most important exposure pathways are judged to be: 

• Ingestion of and demial contact with contaminated surface soil, sludge and 
sediments. 

• 

• 

• 

Ingestion of homegrown vegetables, beef and milk raised in contaminated soil or 
sludge. 

Ingestion of groundwater, along with dermal contact with water (while bathing) 
and inhalation exposure to VOCs released from groundwater to indoor air. 

Dermal exposure to surface water in pits, ponds, marshes and ditches . 

The exposure scenarios quantified in this risk assessment are summarized in Table 6.2-A. 

6.3 F.STTh1ATED HUMAN HEALTH RISKS 

6.3 .1 Cancer Risks 

The risk of cancer from exposure to a chemical is described in terms of the probability 
that an individual exposed for his or her lifetime will develop cancer. Typically, cancer 
risks of lE-06 (one in a million) or lower are considered to be so small that they are of 
no practical concern. Higher cancer risk levels may be cause for concern, and the U.S. 
EPA typically requires site remediation if risks exceed iE-04. Estimated cancer risks 
from exposures to the chemicals of potential concern at PAB Oii are summarized in 
Table 6.3-A. 

Cancer risk for current trespassers, mainly from exposure to sludge and surface water 
in the Northeast Pit and South Pit, is estimated to be about 2E-04. The main 
contributors to this risk are the carcinogenic PAHs, PCBs, beryllium and pesticides. 

Cancer risk to current off-site residents associated with exposure to sediment and surface 
water is about lE-05. This risk is predominantly due to beryllium in the surface water. 

Excess cancer risk to hypothetical future on-site residents in the Pit area is estimated to 
be 9E-04. This risk is contributed mainly by exposure to PAHs in soil, primarily via 
food chain intake (3E-04), and by arsenic and beryllium in the groundwater (5E-04). If 
the Northwest and Northeast Pits were excavated and the sludge spread on the land 
surface, the excess cancer risk to residents would be significantly higher (2E-02). This 
risk is attributable mainly to direct contact and food chain expo~ure to PCBs, PAHs and 
dioxins. 

108MG- 7/SEC-d.RJ llEM:fl)IAL WVUTIOATION 



I . , a . ·. . 
, . .,. , . . . 

• • , • h • ' 0 ~ 0 > :• 

TABLE 6.2-A 

Site: PAB Oil 
Section: 6.0 

Revision: 0 
Date: 01--07-93 
Page: 6.04 

SUMMARY OF EXPOSURE SCENARIOS SELECTED FOR QUANTn,CATION 

Li!.ru!. Exposed Exposure Exposure Exposure 
lJx PouylatiQn lJ.li.nt ~ Routes 
Current Trespasser<•> On-Site Sludge Oral/Dermal 

(Northwest Pit, Sediment Oral/Dermal 
Northeast Pit, Surface Water Dermal 
South Pit, Salt 
Water Pond, 
Southeast Marsh, 
Northwest 
Pond/Ditch) 

Current Resident Off-Site Drainage Sediment Oral/Dermal 
Ditch, Residential Surface Water Dermal 
Wells Groundwater Oral/Dermal 

Future Resident On-site(bl Soil Oral/Dermal 
(Pit Area) Groundwater Oral/Dermal/lnhal (VOCs) 

Garden Vegetables Oral 
Beef Oral 
Milk Oral 

Future Resident On-site(c) Sludge Oral/Dermal 
(Pit Area) Groundwater Otal/Dennal/Inhal (VOCs) 

Garden Vegetables Oral 
Beef Oral 
Milk Oral 

(a) Scenarios in which a trespasser is exposed at various sources on-site may also apply to 
hypothetical future on-site residents. 

(b) Assumes current site conditions (i.e., sludge is located in pits). 
(c) Assumes pit sludge is excavated and spread on surrounding land. 
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TABLE 6.3-A POPULATION TOTAL EXCE..'iS CANCER RISKS 

Total Excess ~sed PQpulatiQn ~ure LocatiQn Can~i.c .Ri ~k 
Current On-Site Trespasser Site-Wide Total 2E-04 
Current Off-Site Resident Drainage Ditch lE-05 
Future On-Site Residents Pit Area (Current Conditions) 9£-04 

Pit Area (Sludge spread on ground) 2£-02 

IOIIMG-7.V6--l-A.RJ 

REMEDIAL mvF.mGATION 

..--
O' 
,.., 
--
""· 
0 
0 



' . 
• ' • I' • ~ • • • • • . . . ' . , ,• 

• • ' ' I 

Site: PAB Oil 
Section: 6.0 

Revision: 0 
Date: 01-07-93 
Page: 6.0-6 

These risks to residents are associated with exposures in and about the area of their home 
and yard. Assuming that older children and adults leave their yard area and are also 
exposed at pits, ponds, marshes and ditches located on site, the total cancer risk may be 
approximated by summing the risk to residents in their yard and home (9E-04) and the 
risk to trespassers (2E-04). If residents are exposed at pits, ponds, marshes and ditches 
more frequently than was assumed for trespassers (60 days per year), the excess risk 
would be proportionately higher. 

6.3.2 Noncancer Risks 

Evaluation of noncarcinogenic risk is accomplished by comparing a calculated intake with 
an acceptable intake for each chemical and for each pathway that c.ontributes to a 
population's exposure. The ratio of the calculated intake versus the acceptable intake is 
termed the Haz.ard Index (HI). Haz.ard Indices calculated for all the exposure scenarios 
quantified at PAB Oil are summarized in Table 6.3-B. 

Noncancer risks do not appear to be of concern for current off-site residents. Current 
on-site trespassers may have increased risk of noncancer effects due mainly to dermal 
exposure to pesticides in the South Pit. For hypothetical future on-site residents, hazard 
index values are estimated to be lE+0l for adults and 2E+0l for children under current 
site conditions. This risk is due primarily to arsemc, antimony, chromium, nickel and 
vanadium in the drinking water, with lower but sometimes significant contribution from 
barium in soil. If the sludge from the Pits was spread on the land surface, noncancer 
risks to adults and children would be 2E+0l and 3E+0l, respectively. This additional 
risk is associated mainly with organics (rli-n-octylphthalate, acetone, PAHs) which tend 
to accumulale in the food chain, with a significant contribution from barium in sludge 
as well. 

The likely effect of exposures to lead from site contamination were estimated using 
EPA 's Uptake/Biokinetic model. Blood lead levels are predicted to average 1.8 µg/dL 
for children exposed al the pit area, with very low probability that any levels would 
exceed 10 µg/dL. If sludge were excavated from the Northwest and Northeast Pits, the 
blood lead levels of exposed children would average 3.5 µg/dL, with only a 0.1 % chance 
that an individual would exceed 10 µg/dL. This indicates that lead exposure from either 
surface soil or sludge is not of major concern. 
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TABLE 6.3-B POPULATION TOTAL HAZARD INDEX VALUES 

Screening Level 
f.x.posed Population Exposure Location m Yalue 

Current On-Site Trespasser Site-Wide Total SE+OO 

Current Off-Site Resident Adults Drainage Ditch lE-02 

Current Off-Site Resident Children Drainage Ditch lE-01 

Future On-Site Resident Adults Pit Area (Current Conditions) IE+Ol 
Pit Area (Sludge spread on ground) 2E+0I 

Future On-Site Resident Children Pit Area (Current Conditions) 2E+0l 
Pit Area (Sludge spread on ground) 3E+0l 
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6.4 LIKELY SOURCES OF CHEMICALS OF CHIEF CONCERN 

Table 6.4-A summarizes the chemicals that were found to be the chief contriuutors to 
cancer and noncancer risks at the site. The following section presents a brief evaluation 
of the likely source of each of these contaminants. 

6.4.1 PAils 

Although some PAHs occur naturally and others arise from area sources such as 
automobile exhaust or incinerators, there is little reason to think that the PAP.~ detected 
011 site are not waste-related. First, PAHs are known constituents of petroleum, 
especially when heated, and petroleum oils were an important component of the wastes 
disposed of on site. Second, the average of PAHs detected in sludge is 37 times higher 
than levels detected in soil. However, because of the oily nature of the sludges and some 
of the soil samples, considerable analytical difficulty was encountered in attempting to 
measure PAH levels. Thus, while PAHs are judged to be authentic contaminants of 
concern, the level of risk posed by the PAHs is difficult to quantify accurately. 

6.4.2 Dioxins 

Polychlorinated dibenzodioxins and dibenrofuran, typically are also generated during the 
heating or burning of organic matter. The levels detected on site are all relatively low, 
but average levels in sludges ( l ppb) are substantially higher than in surrounding soils 
(0.02 ppb). This indicates that the sludge is the most likely source of the dioxins. 

6.4.3 lnorganics 

A number of inorganic chemicals contribute to cancer and noncanccr risks, both in 
groundwater and in soil and sludge. Based on a comparison to background, it is clear 
that levels of ba,ium are significantly elevatro in soil, and this is consistent with the high 
barium content of some of the wastes. With respect to other inorganics (arsenic, 
beryllium), on-site levels in soil appear to be similar to background levels, although some 
may be somewhat elevated. This suggests that most of the risks from these chemicals 
arc natural in origin, with perhaps some contribution from on-site wastes. Comparisons 
of on-site and available background groundwater concentrations indicate that chromium, 
nickel and possibly vanadium are elcvatro on-site, but data are not sufficient to establish 
whether barium is elevated or not. 
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TABLE 6.4-A SUMMARY OF CHEMICALS OF PRIMARY CONCERN 

Chemicals of Primary Concern Health Effect ___________ _.,;._ 

Category 

Cancer 

Noncancer 

Soil 
PAHs 
Dioxins 
Arsenic 

Barium 
Arsenic 

Sludge 

PAHs 
Dioxins 
Arsenic 
PCBs 
Pesticides 

PAHs 
Acetone 
Di-n-octylphthalate 
Barium 

Groundwater 

Arsenic 
Beryllium 

Antimony 
Arsenic 
Barium 
Chromium 
Nickel 
Vanadium 
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Di-n-octylphthalate and acetone in sludge were found to contribute to noncancer risks via 
food chain exposures. These chemicals are common laboratory contaminants, and it seems 
possible that much of the risk attributed to these chemicals is due to laboratory contamination 
rather than to authentic site contamination. However, this fa not certain, since some on-site 
samples contained relatively high levels of aceto:ie compared to levels detected in the blanks 
and di-n-octylphthalate was not detected in blanks associated with sludge analysis. 

6.5 UNCERTAINTIES 

There are a number of stages in the risk assessment process where precise evaluations 
are not possible. These include uncertainties regarding the true concentrations of 
chemicals m environmental media, the amount of contaminants taken in by hur.ians and 
the likely health consequences of the resulting exposure. In particular, the following 
ite,ns are sources of unce,..a.inty in this risk assessment. 

6.5.1 Likely to Underestimate Risk 

• Lack of toxicity data for numerous chemicals (e.g., TI Cs). 

• Inability to quantify some pathways (e.g., dermal contact with PAHs, dermal 
contact with metals in soil, upta!ce of metals hto the food chain). 

6.5.2 Likely to Overestimate Risk 

• Use of conservative human exposure assumptions. 

• Use of conservative toxicity values. 

6.5.3 Might Either Overestimate or Underestimate Risk 

• Evaluation of nondetects using one-half the detection limit (this is especially 
important for chemical, with a high frequency of nondetects, such as PAHs, 
beryllium and pesticides). 

• Use of simple models to predict uptake of organics into the food chain. 

As noted, some of these limitations may le.ad to an underestimate of risk, some are more 
likely to overestimate than underestimate risk and some ir.troduce ,mcertainty that may 
either overestimate or underestimate risk. Consequently, the qua.'ltitative risk estimates 
detived for this site should be considered approximate, with a significant range of 
uncertainty. 
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A screening-level environmental assessment was perfonned for the PAB Oil site. Local 
species of wildlife of minor recreational importance and migratory waterfowl are the only 
ecological resources of potential significance associated with this site. No rare, 
threatened or endangered species are associated with the site and nearby areas. No 
jurisdictional wetlands are present on the site or in nearby areas. Nearby surface water 
bodies (ditches and canals) are semipermanent and are unlikely to support regionally 
significant aquatic communities. 

Areas contaminants and potentially exposed populations of concern are as follows: 

• Aquatic life exposed to iron in surface water in the salt water pond and southeast 
marsh area. 

• Aquatic life exposed to chromium, lead and manganese in sediment in the salt 
water pond and lead and mercury in the off-site ditch. 

• Rabbits ingesting vegetation contaminated \1/ith barium from soil in the southeast 
marsh area. 

Higher trophic level organisms that may feed on rabbits in the southeast marsh area are 
unlikely to expenence adverse effects from exposure to barium. Migratory waterfowl 
are unlikely to be exposed to the relatively low toxicity of chemicals present in the two 
larger water bodies on site (salt water pond and northwest pond) for sufficient time to 
experience a dose potentially associated with adverse effects. 
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